Priiffeld der Schaltwerke, Berlin

Repori No.:  15-054-M5-1

Documents and Addresses
Accreditation

The Priffeld der Schaltwarke, Berlin has been approved by the DAKKS (German accreditation body) according to EN
ISO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and power engineering equipment
(Registration-No D-PL-11055-10-01).

Under reference to EN ISOMEC 17025 the Pruffeld der Schaltwerke states the following:

. The accreditation of the Praffeld der Schaltwerke or any of its test reports by themselves in no way constittte or
imply product approval by DAKKS or any other body.

. | someone refers to a test In an accredited Priffeld der Schaltwerke this reference shall include the accreditation
body, 1.e. DAKKS, the relevant scope of the accreditation and the appropriate registration number.

PSW-Documents

A Certificate

is issued for type tests which have successfully been carried out In fuil compliance with the relevant specifications or
standards valid at the time of the test. For these tests the equipment under test must be clearly identified by technical
dseseription, drawings and additional specifications.

A Test Document

is issued for pars of type tests which have successfully been carrled out in full compliance with the relevant
specifications or standards valid at the time of test, For these tests the equipment under test must be clearly identified
by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been caried out according to specifications, standards andfor clients
instructions. Simitarly, this test report contains all test results, details of the conditions under which the tests were
carried out, also details relating to the behavlour of the equipment during test, and Its condition after the {ests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducied and is valid only until publishing
the detailed results in an entire document,

Addresses

Testing Station: Priffeld der Schaltwerke, Berlin
Siemens AG
EM MS R&D OC TD
Nonnendammallee 104
13629 Berlin
Germany

Manufacturer:  Siemens AG
EM MS O SD BLN MF
Nonnendammallee 104
13629 Beriin
Germany

Client: Siemens AG
EM MS R&D OC
Nonnendammallee 104
13629 Berlin
Germany
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Priiffeld der Schaltwerke, Berlin

Report No.:  15-054-MS-1

Technical Data of Test Object

Circuit-Breaker
Test object: Three-pole vacuum circult-breaker
Designation: 3AE5324-2 with vacuum interrupters V8812-1-31-A3
Manufacturer: Siemens AG, EM MS O SD BLN MF, Berlin
Serial No.: S 3AE5/00004049 ’
Year of manufacture: 2015
Drawing No.: Drawings and parts lists - see sheet &
Ratings assigned by the manufacturer:
Rated voltage _ 24 kV
Rated normal current 1250 A
Rated frequency 50/60 Hz
Rated lightning impulse withstand voltage 125 kV
Rated switching impulse withstand voltage - kV
Rated power-frequency withstand voltage 65 kV
Rated peak withstand current 65 kA
Rated short-time withstand current 25 KA
Rated duration of short-circuit 3 s
Rated short-circuit breaking current 25 kA
DC component of the rated short-circuit bregking current 50 %
(Valid for a minimum opesing time of 21 ms, a relay-time of 10 ms and a time constant of 45 ms)
Rated short-circuit making current 65 kA
Rated fransient recovery voltage 41.2 kV
Rate of rise of transient recovery voltage 0.47 kV/ius
First-pole-to-clear factor 1.5
Rated operating sequence 0-03s-C0-1565-CO
Arc extinguishing medium Vacuum
Rated filling pressure for interruption - MPa abs.at20°C
Minimum functional pressure for interruption - MPa abs. at20°C
Insulating medium Alr '
Rated filling pressure for insulation - MPa abs. at20°C
Minimum functional pressure for insulation - MPa abs.at20°C
Driving mechanism (type) Spring, charged by motor
Number of poles 3
- Number of units per pole 1
Rated opening time <80 ms
Rated closing time <60 ms
Rated supply voltage of opening device 110 V d.c.
Rated supply voltage of closing device 110 V d.c.
Rated supply voltage of auxiliary circuits 110 V d.c.
Rated frequency of supply voltage - Hz
Rated line /cable-charging breaking current 10/315 A
Rated singie capacitor bank breaking current 400 A
Classification of circuit-breaker Class M2, E2, C2, $1

Further data:
Serial number of vacuum interrupter in pole L1 /L2 L3 S 990122 / S 000147 / S 000152

Pole centre distance 210 mm
Width across flats - Y
— 5@.:‘

Essential characteristics:

16PEL3MC
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rliffeld der Schaltwerke

erlm

DP-PL-11055-10-01

Test Report

Report No.:  15-054-MS-2 Copy No.: 0 Contents: 60 Sheets
Test object: Three-pole vacuum clrcuit-breaker
Designation: 3AEB324-2 with vacuum interrupters V8812-1-31-A5 ;
Rated voltage: 24 kV Rated normal current: 1250 A Rated frequency;  50/60 Hz {
;

Rated short-clreuil breaking current: 25 kA

WMianufacturer: Siemens AG, EM MS O 8D BLN MF, Berlin
Chent: Siemens AG, EM MS R&D OC, Berlin
Testing station:  Prliffeld der Schaltwerke, Berlin
Date of test: August 27 - 31, 2015
Applied test specifications:
[EC 62271-1, Edition 1.1, 2011-08
|EC 62271-100, Edition 2.1, 2012-09
Client instruction based on 17A/1083/CB, 2015-04
Tests performed:
Short-circuit tests for a rated current of 25 kA at a rated voltage of 24 kV and a rated frequency of
50 Hz for class S1 in test-duties:
Tests for demonstrating the performance of the circuit-breaker for ky, = 1.3 by additional single-phase
fault tests:
Single-phase fault test under symmetrical fault conditions for the third-pole-to-clear:
25.4 kA at 15.2 kV in pole L1
Single-phase fault test under symmetrical fault conditions for the second-pole-to-clear:
254 kA at 18.4 KV in pole L3
Single-phase fault test under asymmetrical fauit conditions for the second and third-pole-to-clear:
25.0 kA at 17.8 kV and 53% do-component in pole L3

@ Test results:
I The test object has passed the above indicated tests without any objection. The proved performance

and the resulis oblained comply with the requirements mentioned above.

Ha ocHoBaHue un.36a an.3 ot 30I1

Head of]

Betlin, October 05, 2015

™

,{:-

The test results retate only to the items tested, /
The authenticity of this document is guarantesed by the Integrity of the seal 55 an& out a written permission of
Priffeld der Schaltwerke [t Is not allowad to make reproduction in q}mc SEth i the cover sheet

accompanied by sheet 2 and the sheets mentjgmed-here is an excapﬁon *
\ i’* %95! % %., :‘._‘,_g \
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Priiffeld der Schaltwerke, Berlin

Report No.:  15-054-M8-2 eet: 2
“
Documents and Addresses /

Accreditation

The Priffeld der Schaltwerke, Berlin has been approved by the DAkkS (German accreditation body) according to EN
ISONEC 17025 for tests in the field of high-voitage switchgear and controlgear and power engineering equipment
{Registration-No, D-PL-1 1055-10-01).

Under reference to EN ISO/NEC 17025 the Priffald der Schaltwerke states the following:

- The accreditation of the Priffeld der Schaltwerke or any of its test reports by themselves in no way constifute or
imply product approval by DAkkS or any other body.

- If someone refers to a test in an accredited Priffald der Schaltwerke this reference shall include the accreditation
body, i.e. DAKKS, the relevant scope of the accreditation and the appropriate registration number.

pPsSW-Documents

A Certificate

is Issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards valid at the time of the fest. For these tests the equipment under test must be clearly identifled by technical
description, drawings and additional specifications.

A Test Document

is issued for parts of type tests which have successfully been carrled out in ful compilance with the relevant
specifications or standards valid at the time of test. For these tests the equipment under test must be clearly identified
by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carrled out according to specifications, standards andfor clients
instructions. Similarly, this test report contains all test results, details of the conditlons under which the tests were
carried out, also detalls refating fo the behaviour of the equipment during fest, and its condition after the tests.

A Test Confirmation

s issued immediately after the tests. It confirms that the tests have been conducted and is valld only until publishing
the detailed resuits in an entire document.

Addresges

Testing Station: Priiffeld der Schaltwerke, Berlin
: Siemens AG
ICLMVMSR&D OC TR
Nonnendammaliee 104
13629 Berlin
Germany

Manufacturer:  Siemens AG
EM M3 O SDBLN MF
Nonnendammaliee 104
13629 Berlin
Germany

Client: Siemens AG
EM MS R&D OC
Nonnendammallee 104
13629 Berlin
Germany

03DET310
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_ / riiffeld der Schaltwerke, Berlin

\
Report No.:  15-054-MS-2 Sheet: b
Technical Data of Test Object
Circuit-Breaker
Test object: Three-pole vacuum circuit-breaker
Designation: 3AEG324-2 with vacuum interrupters V8812-1-31-Ab
Manufacturer: Siemens AG, EM MS O SD BLN MF, Berlin
Serial No.: S 3AE5/00004949
Year of manufacture: 2015
Drawing No.: Drawings and parts lists - see sheet 6
Ratings assigned by the manufacturer:
Rated voltage 24 kv
Rated normal current 1250 A
Rated frequency 50/60 Hz
Rated lightning impulse withstand voltage 125 kY
Rated switching impulse withstand voltage - kv
Rated power-frequency withstand voltage 65 kY
Rated peak withstand current 65 KA
Rated shorttime withstand current 25 kA
Rated duration of short-circuit 3s
Rated short-circuit breaking current 25 kA
DG component of the rated short-circuit breaking current 50 %
{Valid for 2 minimum opening time of 2§ ms, & relay-tima of 10 ms and a time constant of 45 ms}
Ratsd short-circuit making current 65 kA
Rated transient recovery voltage 41.2 kV
Rate of rise of transient recovery voltage 0.47 kV/us
First-pole-to-clear factor 1.6
Rated operating sequence 0-03s-C0-1i5s-CO
Arc extinguishing medium Vacuum
Rated filling pressure for interruption - MPa abs.at20°C
Minimum functional pressure for interruption - MPa abs.at20°C
Insulating medium Air
Rated filling pressure for insulation - MPa abs.at20°C
Minimum functional pressure for insulation - MPa abs.at20°C
Driving mechanism (type) Spring, charged by motor
Number of poles 3
Number of units per pole 1
Rated opening time <60 ms
Rated closing fime <60 ms
Rated supply voltage of opening device 110 V d.c.
Rated supply voltage of closing device VY d.c.
Rated supply voltage of auxiliary circuits 110 V d.c.
Rated frequency of supply voitage - Hz
Rated line /cable-charging breaking current 10/315 A
Rated single capacitor bank breaking current 400 A

Classification of circuit-breaker

Further data:
Serial number of vacuum interrupter in pole L1 /L2 /13
Pole centre distance
Width across flats

Essential characteristics:

16PE1310

Class M2, E2, C2, 31

S 990122/ S 000147 / 8 000152

210
310

mm
mm
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Priiffeld der Schaltwerke

kS
(= H Deutschi
el’hn Alfil:r:;meerungsstal1e
D-PL-11055-16-01
ReportNo.:  15-055-MS CopyNo.: 0 Contents: 46 Sheets
Test object: Three-pole vacuum circuit-breaker
Designation: 3AE5324-2 with vacuum interrupters VSS512-1-31-A5

Rated voltage: 24 kV Rated normal current: 1260 A Rated frequency: 50/60 Hz
Rated short-circuit breaking current: 26 kA

Manufacturer:  Siemens AG, EM MS O SD BLN MF, Berlin

Client; Siemens AG, EM MS R&D OC, Berlin
Testing station:  Priiffeld der Schaltwerke, Berlin
Date of test: August 18 - 20, 2015

Applied test specifications:

IEC 62271-1, Edition 1.1, 2011-08
IEC 62271-100, Edition 2.1, 2012-08

Tests performed:

Short-circuit tests for a rated current of 25 kA at a rated voltage of 24 kV and a rated frequency of
50 Hz in fest-duty:

STC: Short-time withstand cutrent: 25 kA - 3 s; peak withstand current: 65 kA

Test results:

The test object has passed the above indicated tests without any objection. The proved performance
the resuits obtained comply with the requirements mentioned above.

Ha ocHoBaHne un.36a an.3 ot 30I1

% e
“Ch ppgoree®

Berlin, October 08, 2015

“The test resuits relate only to the items tested. R
The authenticity of this document is guarantéed;ﬁy th i te;;ﬁ% (;f & seal Ia!krg
Priffeld der Schaltwerke it is mot alipwed W hks ?eprod oﬂon in extracy Nhl
accompanled by sheet 2 and the sheets memtog]ed }1@ \&}m r}s
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{73 Priiffeld der Schaltwerke, Berlin

Report No.:  15-055-M5 Sheet: 2

Documents and Addresses

Accreditation

The Priiffeld der Schaltwerke, Berlin has been approved by the DAkkS (German accreditation body) according to EN
ISO/IEC 17025 for tests in the fleld of high-voltage switchgear and controlgear and power engineering equipment
(Reglstration-No D-PL-11065-10-01).

Under reference to EN ISO/IEC 17025 the Priiffeld der Schaltwerke states the following:

. The accreditation of the Priifield der Schaltwerke or any of its test reports by themselves in no way constitule or
imply product approval by DAKkS or any other body.

- |f someone refers to a test in an accredited Priffeld der Schaltwerke this reference shall include the accreditation
body, i.e. DAKkS, the relevant scope of the accreditation and the appropriate registration number.

PSW-Documents

A Certificate

is issued for type tests which have successfully been carried out in full compliance with the relevant specifications or
standards valid at the time of the test. For these tests the equipment under test must be clearly identified by technical
gescription, drawings and additional specifications,

A Test Document

is Issued for parts of type tests which have successfully been carried out in full compliance with the relevant
specifications or standards valid at the time of test. For these tests the equipment under test must be clearly identified
by technical description, drawings and additional specifications.

A Test Report

is issued for all other tests which have been carried out according to specifications, standards andfor clients
instructions. Simitarly, this test report contains all test results, details of the conditions under which the tests were
carried out, also details relating to the behaviour of the eguipment during test, and iis condition after the tests.

A Test Confirmation

is issued immediately after the tests. it conflrms that the tests have been conducted and is vaiid only until publishing
the detalled results in an entire document.

Addresses

Testing Station: Priiffeld der Schaltwerke, Berlin
Siemens AG
EMMSR&D OCTD
Nonnendammallee 104
13620 Berlin
Germany

Manufacturer:  Slemens AG
EM MS O SD BLN MF
Nonnendammallee 104
436209 Berlin
Germany

Client: Siemens AG
EM MS R&D OC
Nonnendammalles 104
13629 Berlin
Germany

{2DE1310
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riiffeld der Schaltwerke, Berlin

./ Report No.; 15-055:-MS

Technical Data of Test Object

Circuit-Breaker
Test object: Three-pole vacuum circuit-breaker
Designation: 3AES5324-2 with vacuum interrupters V8512-1-31-A5
Manufacturer: Siemens AG, EM MS O SD BLN MF, Berfin
Serial No.: S 3AES/00004949
Year of manufacture: 2015
Drawing No.:  Drawings and parts lists - see sheet 6

Ratings assigned by the manufacturer:

Rated voltage
Rated normal current
Rated frequency

Rated lightning impulse withstand voltage

Rated switching impulse withstand voltage

Rated power-frequency withstand voitage

Rated peak withstand current

Rated short-time withstand current

Rated duration of shor-cireuit

Rated short-circuit breaking current

DC component of the rated short-circuit breaking current

24
1250
50/60

126

65
65
25

3
25
50

(Vaild for a minimum opening time of 21 ms, a relay-time of 10 ms and a time constant of 45 ms)

Rated short-circuit making current

Rated transient recovery voltage
Rate of rise of transient recovery voltage
First-pole-to-clear factor

Rated operating sequence

Arc extinguishing medium
Rated filiing pressure for interruption
Minimum functional pressure for interruption

Insulating medium
Rated filling pressure for insulation
Minimum functional pressure for insulation

Driving mechanism (type)
Number of poles

Number of units per pole
Rated opening time
Rated closing time

Rated supply voltage of opening device
Rated supply voltage of closing device
Rated supply voltage of auxiliary circuits
Rated frequency of supply voltage

Rated line fcable-charging breaking current
Rated single capacitor bank breaking current
Classification of circuit-breaker

Further data:

Serial number of vacuum interrupter in pole L1 /L2 /L3
Pole centre distance

Width across flats

Essential characteristics:

b e g
16PE1310 ?1 R

65

41.2
0.47
1.5

%

KA

kv
kV/us

0-03s-C0-155-C0O

Vacuum

Air

MPa abs. at20°C
MPa abs. at20°C

MPa abs.at20°C
MPa abs at20°C

Spring, charged by motor

3

1

<60
<60

110
110
140

107315
400

ms
ms

\' d.c.
vV - d.c.
vV d.c.
Hz

A
A

Class M2, E2, C2, 81

S 990122/ S 000147 / 8 000152

210
310

mim
mm

™
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Priiffeld der Schaltwerke § DAKKS

. Deutsche
Berlin Akkreditierungsstelle

D-PL-11085-10-01

Test Document

Report No.:  15-070-MH CopyNo: O Contents: 19 Sheets
Test object: Three-pole vacuum clrouit-breaker
Designation: 3AE5324-2 with vacuum interrupters V8S812-1-31-A5

Rated voltage: 24 kV Rated normal current: 1260 A Rated frequency. 50/60 Hz

Rated short-circuit breaking current: 25 kA

Manufacturer: Slemens AG, EM MS O SD BLN MF, Beriin
Client: Slemens AG, EM MS R&D OC, Berlin
Testing station:  Priiffeld der Schaltwerke, Berlin

Pate of test: August 19, 2015

Applied test specifications:

|EC 62271-1, Edition 1.1, 2011-08 DIN EN 62271-1/A1 (VDE 0671-1/A1), 2012-04
{EC 62271-100, Edition 2.1, 2012-09 DIN EN 62271-100 {VDE 0671-100}), 2013-08

Tests performed:

Dielectric tests, includirg:
Lightning impulse withstand voltage: 125 kV
Short-duration power-frequency withstand voltage: 50 kv

Test results:

The test object has passed the above indicated tests without any objection. The proved performance
nd the results obtained comply with the requirements mentioned above,

Ha ocHoBaHune 4n.36a an.3 ot 30I1

He

Berlin, October 08, 2015
Rev.: Juna 29, 2018

The iest results refate only o the items tested. AL
The authenticity of this document is guaranteed by the integrity of Lhﬁs a@@ and spak
Priffeld der Schaltwerke I Is not aliowed to.make reprodietigh in extracts of this doging
accompanied by sheet 2 and the sheets nlagﬁtni‘ﬁg@ﬁ%éré'is an excei_\tiﬁn

02DE1310 \{?’f G 2'5\’

H Without a written permission of
, Copying the cover sheet
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Priiffeld der Schaltwerke, Berlin

Report No.:  15-070-MH Sheett 2

Documents and Addresses

. Accreditation

The Prilffeld der Schaltwerke, Berlin has been approved by the DAkkS {German accreditation body) according to EN
ISOES 17025 for tesis in the field of high-voltage switchgear and controlgear and power engineering equipment
(Registration-No D-PL-11055-10-01).

Under reference to EN ISOAEC 17025 the Pridffeld der Schaltwerke states the foliowing:

- The accreditation of the Pruffeld der Schaltwerke or any of its test reports by themselves in no way constitute or
imply product approval by DAkkS or any other body.

- I someone refers to a tast in an accredited Pruffeld der Schaltwerke this reference shall include the accreditation
body, i.e. DAKKS, the relevant scope of the accreditation and the appropriate registration numbser.

PSW-Documents

A Certificate

is issued for type tests which have successfully been carried out in fufl compliance with the relevant specifications or
standards valid at the time of the test. For these tests the equipment under test must be clearly identified by techinical
description, drawings and additional specifications.

A Test Document

is jssued for paris of type tests which have successfully beerr carried out in full compliance with the relevant
specifications or standards vaiid at the time of test. For these tests the equipment under test must be clearly identified
by technical description, drawings and additional specifications.

A Test Report

s issued for all other tests which have been carried out according fo specifications, standards andfor clients
instructions. Similarly, this test report contains all test results, details of the conditions under which the fests were
carried out, also details relating to the behaviour of the equipment during test, and its condition after the tests.

A Test Confirmation

is issued immediately after the tests. It confirms that the tests have been conducted and is valid only until publishing
the detailed results in an entire document,

Addresses

Testing Statlon:  Prlffeld der Schaltwerke, Berlin
Siemens AG
EMMSR&D OCTD
Nonnendammallee 104
13629 Beriin
Germany

Manufacturer:  Slemens AG
EM MS O SD BLN MF
Nonnendammaliee 104
13628 Berlin
Germany

Client: Slemens AG
EMMS R&D OC :
Nonnendammaliee 104 Ny
13629 Berlin
Germany

D2DE1310
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Priiffeld der Schaltwerke, Berlin

Report No.:  15-070-MH

J

Technical Data of Test Objec

Sheet:

Circuit-Breaker

Test object; Three-pole vacuum circuit-breaker

Designation: 3AE5324-2 with vacuum interrupters VS512-1-31-A5

Manufacturer: Siemens AG, EM MS O SD BLN MF, Berlin

Serial No.: S3AES/00004953

Year of manufacture: 2015

Drawing No.: Drawings and parts lists - see sheet &

Ratings assigned by the manufacturer:
Rated voltage 24 kv
Rated normal current 1250 A
Rated frequency 50/60 Hz
Rated lightning impulse withstand voltage 125 kv
Rated switching impulse withstand voltage - kv
Rated power-frequency withstand voltage 50 kV
Rated peak withstand current 65 kA
Rated short-time withstand current 25 KA
Rated duration of short-circuit 3s
Rated short-circuit breaking current 25 kA
DC component of the rated short-circuit breaking current 50 %
(valid for a minimurn opening time of 21 ms, a relay-time of 10 ms and a time constant of 45 ms)
Rated short-clreuit making current 65 kA
Rated transient recovery voltage 41.2 kv
Rate of rise of transient recovery voltage 0.47 kVius
First-pole-to-clear factor 1.5
Rated operating sequence 0-0.3s-C0O-15min-CO
Arc extinguishing medium Vacuum
Rated filling pressure for interruption - MPa abs. at20°C
Minimum functional pressure for interruption - MPa abs.at20°C
Insutating medium Alr
Rated filling pressure for insutation - MPa abs.at20°C
Minimum functional pressure for insulation - MPa abs.at20°C
Driving mechanism (type) Spring, charged by motor
Number of poles 3
Number of units per pole 1
Rated opening time <60 ms
Rated closing time <60 ms
Rated supply voltage of opening device 110 V dec.
Rated supply voltage of closing device 110 V de.
Rated supply voltage of auxiliary circuits 110 V de.
Rated frequency of supply voltage - Hz
Rated line /cable-charging breaking current 10/3.5 A
Rated single capacitor bank breaking current 400 A

. Classification of circuit-breaker Class M2, E2, C2, 81

Further data:

Serial number of vacuum interrupter in pole L1 /L2 /L3 5000132 / S000151 / 5990114

Pole centre distance 210 mm

Width across flats

Essential characteristics:

46PE131C
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riiffeld der Schaltwerke

Berlin

.—.peltsche
Akkradiierungsstelle
D-PL-11055-10-01

Test Document

Contents: 19 Sheets

Rated frequency:  50/60 Hz

Report No.:  15-072-MM Copy No.: 0

Test chject: Three-pole vacuum circuit-breaker

Designation: 3AE5354-2 with vacuum Interrupters V8812-1-31-A5
Rated voltage: 24 kY Raled norma) current: 1260 A
Rated short-circult breaking current: 25 kA

Manufacturer: Siemens AG, EM MS O SD BLN MF, Beriin

Client: Siemens AG, EM MS R&D OC, Berlin

Testing station:  Priiffeld der Schaltwerke, Berlin

Date of test: August 18 - September 11, 2015

Applied test specifications:

IEC 622711, Edition 1.1, 2011-08
1EC 82271-100, Edition 2.1, 2012-09
IEC 80068-2-1, Edition 6.0, 2007-03
{EC 60088-2-2, Edition 5.0, 2007-07

Tests performed:

DIN EN 62271-1/A1 (VDE 0671-1/A1), 2012-04
DIN EN 62271-100 (VDE 0671-100), 2013-08
DIN EN 60068-2-1 (VDE 0468-2-1), 2008-01
DIN EN 60068-2-2 (VDE 0458-2-2), 2008-01

- Lowand high temperature Test (-25°C/+40°C)

- Voltage Test as a Conditlon Check

Test results:
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Betlin, October 08, 2015

The test results relate only o the items lested.

he test object has passed the above indicated tests without any objection. The proved performance
the results obtained comply with the reguirements mentioned above,

Ha ocHoBaHue 4n.36a an.3 ot 30I1
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Pruffeld der Schaltwerke, Berlin

Report No.:  15-072-MM heel: 2

Documents and Addresses

Accreditation

The Priiffeld der Schaltwerke, Berlin has been approved by the DAkkS (German accredifation body) according to EN
ISOEC 17025 for tests in the field of high-voliage switchgear and controlgear and power engineering equipment
(Registration-No D-PL-11065-10-01).

Under reference fo EN ISO/IEC 17025 the Priiffeld der Schaltwerke states the following:

- The accreditation of the Priifield der Schaltwerke or any of lts fest reports by themselves In no way constitute or
imply product approval by DAKKS or any other body.

- if someone refers to a test in an accredited Priiffeld der Schaltwerke this reference shall Include the accreditation
body, Le. DAKKS, the refevant scope of the accreditation and the appropriate registration number.

PSW.Dociuments

A Cerlificate

is Issued for type tests which have successfully been carried out In full compliance with the relevant specifications or
standards valid at the fime of the test. For these tests the equipment under test must be clearly identified by technical
description, drawings and additional specifications.

A Test Document

Is issued for paris of type tests which have successfully been carrded out in full compliance with the relevant
specifications or standards valid at the fime of test. For these tests the equipment under test must be clearly identified
by technical description, drawings and additional specifications.

A Test Report

is issued for all ofher fests which have been carrled out according to speclifications, standards andfor clients
instructions. Simfarly, this test report contains all test results, details of the conditions under which the fests were
carried out, also datails relating o the behaviour of the equipment during test, and its condition after the tests.

A Test Confirmation

s issued immediately afier the tests. It confirms that the tests have been conducted and Is valid only untll publishing
the detailed resuits in an entire document.

Addresses

Testing Statlon: Priiffeld der Schaltwerke, Berlin
Siemens AG
EMMSR&DCCTD
Nonnendatmmalies 104
13629 Berlln
Germany

Manufacturer;  Siemens AG
EM MS O 8D BLN MF
Nonnendammallee 104
13629 Berlin
Germany

Client: Siemens AG
EM M3 R&D OC
Nonnendammaliee 104

13629 Betlin
Germany (\
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riffeld der Schaltwerke, Berlin

oport No.:  16-072-MM

Technical Data of Test Object

Circuit-Breaker
Test object: Three-pole vacuum circuit-breaker
Designation: 3AE5354-2 with vacuum interrupters VS512-1-31-A5
Manufacturer: Siemens AG, EM MS O SD BLN MF, Berlin
Serial No.: S3AAES/00004954
Year of manufacture: 2015
Drawing No.: Drawings and parts lists - see sheet 6

Ratings assigned by the manufacturer:

Rated voltage 24 kv
Rated normatl current 1250 A
Rated frequency 50/60 Hz
Rated lightning impuise withstand voltage 125 kv
Rated switching impulse withstand voltage - kv
Rated power-frequency withstand voltage 50 kv
Rated peak withstand current 63/65 kA
Rated short-time withstand current 25 KA
Rated duration of short-circuit 3s
Rated short-circuit breaking current 25 kA
DC compoenent of the rated short-circuit breaking current 50 %
(Valid for a minimum opaning time of 21 ms, & relay-iime of 10 ms and a time constant of 45 ms)

Rated shori-circuit making current 63/65 kA
Rated transient recovery voltage 412 kv
Rate of rise of transient recovery voltage 047 kVips
First-pole-to-clear factor 1.5

Rated operating sequence 0-0.3s-CO-15s-CO
Are extinguishing medium Vacuum

Rated filling pressure for interruption
Minimum functional pressure for interruption

MPa abs.at20°C
MPa abs.at20°C

[}

Insulating medium Air
Rated filling pressure for insulation - MPa abs.at20°C
Minimum functional pressure for insulation - MPa abs.at20°C
Driving mechanism (type) Spring, charged by motor
Number of poles 3
Number of units per pole 1
Rated opening fime <60 ms
Rated closing time <60 ms
Rated supply voltage of opening device 110 V d.e.
Rated supply voltage of closing device 110V d.c.
Rated supply voltage of auxiliaty circuits 110 V d.c.
Rated frequency of supply voltage - Hz
Rated line /cable-charging breaking current -/35 A
Rated single capacitor bank breaking current 400 A
Classification of circuit-breaker Class M2, E2, C2,-S1
Further data:
Serial number of vacuum interrupter inpole L1/12/13 S 000155/ S 000108/ S 000106
Pole cenire distance 275 mm )
Width across flats

Essential characteristics:

16PE130
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Priiffeld der Schaltwerke ({ D

Berlin

- Deutsche
Akkrediierungsstelle
D-PL-11055-10-01

Test Document

Report No.:  15-073-MM CopyNo.: 0 Contents: 24 Sheeis
Test object: Three-pole vacuum circuit-breaker
Designation: 3AES354-2 with vacuum interrupters VSS12-1-31-A5

Rated voltage: 24 kV Rated normal current: 1250 A Rated frequency: 50/60 Hz

Rated short-circilit breaking current; 26 kA
Manufacturer: Siemens AG, EM M3 O 8D BLN MF, Berlin
Client: Siemens AG, EM MS R&D OC, Berlin
e Testing station:  Pr{iffeid der Schaltwerke, Berlin
P Date of test: August 26 - September 11, 2015
Applied test specifications: .

IEC 62271-1, Edition 1.1, 2011-08 DIN EN 62271-1/A1 (VDE 0671-1/A1), 2012-04
IEC 62271-100, Edition 2.1, 2012-09 DIN EN 62274-100 (VDE 0671-100), 2013-08

Tests performad:

- Extended mechanical endurance test (M2, 10 000 operation cycles)
- Voltage Test as a Condition Check

Test results:
The test object has passed the above indicated tests without any objection. The proved performance

Ha ocHoBaHue un.36a an.3 ot 30I1

(I Berlin, October 08, 2015

The fest results relate only fo the items tested, '{' <
The authenticity of this document is guaranteed by the integrity of the.seal labe| and/seal
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riiffeld der Schaltwerke, Berlin

Report No.:  15-073-MM Sheet: 2

Documents and Addresses

Accreditation

The Priifeld der Schaltwerke, Berlin has been approved by the DAKKS (German accreditation body) according to EN
ISOAEC 17025 for tests in the fleld of high-valtage switchgear and controlgear and power engineering equipment
(Registration-No D-PL-11055-10-01).

Under reference to EN ISOAEC 17025 the Priffeld der Schaltwerke states the following:

. The accreditation of the Prifietd der Schaltwerke or any of its test reports by themselves in no way constitute or
imply product approval by DAkkS or any other body.

. If someone refers to a test in an accredited Priiffeld der Schaltwerke this reference shall include the accreditation
body, i.e. DAKKS, the relevant scope of the accreditation and the appropriate registration number,

PSW-Documents

A Cerlificate

is issued for type tests which have successfully been carried out in ful compliance with the relevant specifications or
standards valid at the time of the test. For these tests the equipment under test must be dearly identified by technical
description, drawings and additional specifications.

A Test Document

is issued for parts of type tests which have successfully been carried out In full compliance with the relevant
specifications or standards valid at the time of test. For these tests the equipment under test must be clearly identified
by technical description, drawings and additional specifications.

A Test Report

is issued for alf other tests which have been carried out according ‘o specifications, standards andfor clients
instructions. Similarly, this test report contains all test resuits, detalls of the conditions under which the tests were
carried out, also details relating to the behaviour of the equipment during test, and its condition after the tests.

A Test Confirmation

is Issued immediately after the tests. It confirms that the tests have been conducted and Is valid only until publishing
the detailed results in an entire document,

Addresses

Testing Station:  Priiffeld der Schaltwerke, Berlin
Siemens AG
EM MS R&D OCTD
Nonnendammallee 104
13623 Berlin
Germany

Manufacturer;  Slemens AG
EM MS O SD BLN MF
Nonnendammallee 10&
13629 Berlin
Germany

Client: Siemens AG
EM MSR&D OC
Nonnendammallee 104
13629 Berlin
Germany

02DE1310
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Il Priiffeld der Schaltwerke, Berlin

Report No.:  15-073-MM Sheet:
Technical Data of Test Object
Circuit-Breaker

Test object: Three-pole vacuum circult-breaker

Designation: 3AE5354-2 with vacuum interrupters V8512-1-31-A5

fManufacturer: Siemens AG, EM MS O SD BLN MF, Berlin

Serial No.: S3IAES/00004954

Year of manufacture: 2015

Drawing No.: Drawings and parts lists - see sheet &

Ratings assigned by the manufacturer: '
Rated voltage 24 kV
Rated normal current 1250 A
Rated frequency 50/60 Hz
Rated lightning impulse withstand voltage 125 kv
Rated switching impulse withstand voltage - KV
Rated power-frequency withstand voltage 50 kv
Rated peak withstand current 63/65 kA
Rated short-time withstand current 25 KA
Rated duration of short-circuit 3 s
Rated short-circuit breaking current 25 KA
DC component of the rated short-circuit breaking current 50 %
{valld for a minimum opening fime of 21 ms, a relay-time of 10 ms and & time constant of 46 ms)
Rated short-circuit making current 63/65 kA
Rated transient recovery voltage 412 kY
Rate of rise of transient recovery voltage 0.47 kVlus
First-pole-to-clear factor 1.5
Rated operating sequence 0-03s-C0O-15s-CO
Arc extinguishing medium Vacuum
Rated filling pressure for interruption - MPa abs. at20°C
Minimum functional pressure for interruption - MPa abs. at20°C
Insulating medium Air
Rated filling pressure for insulation - MPa abs.at20°C
Minimum functional pressure for insulation - MPa abs.at20°C
Driving mechanism (type) Spring, charged by motor
Number of poles 3
Number of units per pole 1
Rated opening time <60 ms
Rated closing time <60 ms
Rated supply voltage of opening device 110 V d.c.
Rated supply voltage of ciosing device 110 V d.c.
Rated supply voltage of auxlliary circuits 110 V d.c.
Rated frequency of supply voltage - Hz
Rated line /cable-charging breaking current -/31.5 A
Rated single capacitor bank breaking current 400 A

Classification of circuit-breaker

Further data:

Serlal number of vacuum interrupter in pole L1 /L2 /L3

Pole centre distance 275

Width across flats

Essentiat characteristics:

16PE$310 5" ’

Class M2, E2, C2, S1

S 000155/ S 000103/ S 000106
mm
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Priiffeld der Schaltwerke @{ mu(ks

3 s 4 Q. Deutsche
Berlin Aan Akkraditierungsstelle
D-pPL-11055-10-01

Test Document

ReportNo.:  15-075-ME CopyNo: O Contents: 18 Sheels
Test object; Three-pole vacuum circuit-breaker
Designation: 3AES324-2 with vacuum interrupters VSA 12-1-31 A5

Rated voltage: 24 kV Rated normal current: 1250 A Rated frequency: 50/60 Hz

Rated short-circuit breaking current; 25 kA
Manufacturer: Siemens AG, EM MS O SD BLN MF, Berlin

Client: Slemens AG, EM MS R&D OC 4 2, Berlin

Testing station:  Priyffeld der Schaltwerke, Berlin

Date of test: . August 26th - September 01th, 2015

Applied test specifications:

IEC 62271-1, Edition 1.1, 2011-08 DIN EN 62271-1/A1 (VDE 0871-1/A1), 2012-04
IEC 62271-100, Edition 2.1, 2012-08 DIN EN 62271-100 (VDE 0671-100}, 2013-08

Tests performed:

Temperature-rise test with 1250 A at 50 Hz
(Terminal connection: copper bar, painted, 80mm x 10mm)

Test results:

The test object has passed the above indicated tests without any objection. The proved performance
and the resuits obtained comply with the requlrements mentioned above.

Ha ocHoBaHue uyn.36a an.3 ot 30I1

Berlin é@’
e
“oh Mfaa\e@‘a"

Berlin, November 05, 2015
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The fest results relate only fo the ltems tested. e Lgh V\?‘l
The authentlcity of this document is guaranteed by tl’ge |ntegrltwaf tha saal }abal ; é.eq tibben. %g
Priffeld der Schaltwerke it is not aliowed to make reproduction | "}E ?(tractzs,ﬁf @” ocu?nWl
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Priffeld der Schaltwerke, Berlin w
.\? o) 15-075-ME / Sheel: 2

Documents and Addresses

Accreditation

The Pruffeld der Schaltwerke, Berlin has been approved by the DAkkS (German accreditation body) according fo EN
ISO/IEC 17025 for tests in the field of high-voltage switchgear and controlgear and power engineering equipment
(Registration-No D-PL-11055-10-01).

Under reference io EN ISO/IEC 17025 the Priiffeld der Schaltwerke states the following:

The accreditation of the Priiffeld der Schaltwerke or any of its test reports by themselves in no way constitute or
imply product approval by DAKkS or any other body.

. If someone refers to a test In an accredited Proffeld der Schaltwerke this reference shall include the accreditation
body, i.e. DAKKS, the relevant scope of the accreditation and the appropriate registration number,

PSW-Documents

A Type Test Certificate

is Issued for type tests which have successfully been carried out in full compliance with the refevant specifications or
standards valid at the time of the test. For these tests the equipment under test must be dlearly identified by technical
description, drawings and additional specifications.

A Test Document

s Issued for paris of type tests which have successfully been carried out In full compliance with the relevant
specifications or standards valid at the time of test. For these tests the equipment under test must be clearly identified
by technical description, drawings and additional specifications.

A Tesi Report

is lesued for all other tests which have been carried ouf according to speciications, standards andfor clients
instructions. Similarly, this test report contains all test results, details of the conditions under which the tests were
carrled out, also detalls relating to the behaviour of the equipment during test, and its condition after the tests.

A Test Confirmation

is issued immediately after the tests. 1t confirms that the tests have been conducted and is valid only until publishing
the detafled results in an entire document.

Addrasses

Testing Station; Priffeid der Schaltwerke, Berlin
Siemens AG
EM MS R&DOCTD
Nonnendammallee 104
13629 Berlin
Germany

Manufacturer:  Siemens AG
EM MS O SDBLN MF
Nonnendammatiee 104
13629 Berlin
Germany

Client: Slemens AG
EM MS R&D OC
Nonnendammallee 104
43629 Beriin
Germany

D2DE1310
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Priiffeld der Schaltwerke, Berlin

eport No.:  153-075.-ME

e
Technical Data of Test Object
Circuit-Breaker
Test object: Three-pole vacuum circuit-breaker
Designation: 3AE5324-2 with vacuum interrupters V8512-1-31-A5
Manufacturer: Siemens AG, EM MS O SD BLN MF, Berlin
Serial No.: 3AE5/00004852
Year of manufacture: 2015
Drawing No.: Drawings and parts lists - see sheet6 and 7

Ratings assigned by the manufacturer:

Rated voltage 24 kv
Rated normal current 1250 A
Rated frequency 50/60 Hz
Rated lightning impulse withstand voltage 125 kv
Rated switching impulse withstand voltage - kv
Rated power-frequency withstand voltage 85 kV
Rated peak withstand current ' 65 kA
Rated short-fime withstand current 25 KA
Rated duration of short-circuit 3 s
Rated short-circuit breaking current 25 KA
DC component of the rated short-circuit breaking current 50 %
{Valid for a minimum opening time of 21 ms, a relay-time of 10 ms and a time constant of 45 ms}
Rated short-circuit making current 65 kA
Rated transient recovery voltage 41.2 kV
Rate of rise of transient recovery voltage 0.47 k\ius
First-pole-to-clear factor 1.5
Rated operating sequence 0-038-C0-3min-CO
Arc extinguishing medium Vacuum
Rated filling pressure for interruption - MPa abs.at20°C
Minimum functional pressure for interruption - MPa abs.at20°C
insulating medium Air
Rated filling pressure for insulation - MPa abs.at20°C
i Minimurm functional pressure for insulation - MPa abs.at20°C
Driving mechanism (type) Spring, charged by motor
Number of poles 3
Number of units per pole 1
Rated opening time <60 ms
Rated closing time <B0 ms
Rated supply voltage of opening device 110 V d.c.
Rated supply voltage of closing device 10 V d.c.
Rated supply voltage of auxiliary circuits 110 V d.c.
Rated frequency of supply voliage - Hz
Rated line /cable-charging breaking current 10/31.5 A
Rated single capacitor bank breaking current 400 A
Classification of circuit-breaker Class M2, E2, C2, 51
Further data:
Serial number of vacuum interrupter in pole L1 /L2 /1.3 $000197 /S0001568 / 5000148 S
Pole centre distance \\
Width across flats )

Essential characteristics:

16PE1310
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Energy Managemeit

Summary of type tests
for Vacuum Circuit-Breaker
3AES5353-1
(24 KV, 20 kA, 800 A)

The vacuum circuit-breakers of type 3AES were type tested in accordance with

[EC Publication 62271-1, Edition 1.1, 2011-08,
IEC Publication 62271-100, Edition 2.1, 2012-09 and the relevant harmonisation
documents.

For vacuum circuit-breaker 3AE5353-1 the following test documents are valid:

Rated
Type Tests Values Test Documents
. . Up = 125 kV
Dielectric tests Uy = 50 KV 15-070-MH
Temperature-rise tests P = 800 A 15-075-ME
Mechanical operation test at ambient temperature, 10.000 op. Cycles 15-073-MM
Low and high temperature tests -25 140 °C 15-072-MM
Short-time withstand current and peak withstand | le = 20 kAJ3s 15-055-MS
current tests Ima = 50 kA
I , , lse = 20 kKA
Short-circuit making and breaking tests l _ 50 KA 15-054-MS-1
ma ~
Siemens Aktiengesellschafft
sgd. Mr. Blébaum sgd. Dr. Heinrich
EMMSOSDGFD EM LP PRM MV
Berlin, July 11, 2017 U
Siemens AG Nonne.gdamnalle 104 / . +49 (30) 3860
Energy Management Division; Lealtung: Ralf Christian 13629 Berik E 7]
Medium Voltage & Systems; Leitung: Stephan May D u&icﬁand & A \(\%

Stemens Aktiengesallschaft: Vorsitzender des Aufslchtsrats: Gerhard Cromime; Vorstan :%‘Ee"Kaeser \ﬁ( it2ender;
Rotand Busch, Lisa Davis, Klaus Hetmgich, Janina Kugel, Cedrik Nelke, Michael Sen, F}?It:j?ac'l?m%sf{) e
Sitz der Gesellschaft; Beriin und Minchen, Deutschiand; Registergericht: gﬁrgi,r,\_ Chario \e’ﬁb‘u g.-H {2300, g&c n, BiRB 6684
WEEE-Reqg.-Nr. DE 23691322 s § o A,
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Energy Management

SOT 11628¢

Summary of type tests
for Vacuum Circuit-Breaker
3AE5353-1
(24 kV, 20 kA, 800 A)

if a test is carried out with a vacuum circuit-breaker with different order number, the
validity of the test document is given by the following statements:

The listed test documents for the mentioned vacuum gircuit-breaker are valid in respect
to familiar design of the vacuum circuit-breakers, as the construction of the main current
path and mechanical driving mechanism is hearly identical.

Siemens Aktiengesellschafft

sgd. Mr. Bidbaum sgd. Dr. Heinrich

EMMSOSDGFD EMLP PRM MV
Berlin, July 11, 2017
Siemens AG Nonnendammallee 104 Tl +49 (30) 386 0
Energy Management Divislon; {eltung: Ralf Christian 13629 Berlin
Medium Voliage & Systems; Leifung: Stephan May Deutschland

3E
Stemens Akfiengesellschaft: Varsitzender des Aufsichtsrats: Garhard Cromme; Vorstand: Joe Ka eﬁ;\\l sltzen Q@
Roland Busch, Lisa Davis, Kiaus Helmrich, Janina Kuge!, Gedrik Nelke, Michael Sen, Ralf P, Thgmes ';2\
stz der Gesellschaft Berlin und Miinchen, Deutschland; Registergericht: Berlin Chaggft;‘ggjhunngﬁ_ 2300, &)L\Iﬁl?; y
WEEE-Reg.-Nr. DE 23661322 e L o AN GO
\ mE iR e
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SOT 11628¢

\ﬂ@ Summary of type tests

for Vacuum Circuit-Breaker
3AE5353-1
(24 kV, 20 kA, 800 A)

In addition to the type tests in accordance with IEC 62271-1 and IEC 62271-100 the
following tests were carried out:

Type Tests Test Documents

Single-phase and double earth fault tests 7 15-054-MS-1

Capacitive current switching tests:
- cable-charging current breaking tests

- line-charging current breaking tests 15-065-MS
- single capacitor bank switching tests

Out-of-phase making and breaking tests 16-085-MS
Electrical endurance test on class E2 15-096-MS

Siemens Aktiengeselischafft

sgd. Mr. Bidbaum sgd. Dr. Heinrich

EMMSOSDGFD EM L.P PRM MV
Berlin, July 11, 2017 \)
Siemens AG Nonnendammatlea104 Tel.; +40 (30} 386 0 i
Energy Management Division; Leitung: Ralf Christian 13620 Betiin
Medium Voltage & Systems; Leltung: Stephan May Deutschland I

Slemens Akliengesetlschaft: Vorsitzender des Aufsichtsrats: Gerhard Cromme; Vorstand: Joe Kaese V&
Roland Busch, Lisa Davis, Klaus Helmrich, Janina Kugel, Cedrik Neike, Michaei Sen, Ralf P. '!’homa§
Sitz der Gessllschaft: Berlin und Minchen, Deutschland; Reglstergericht: Berlin Charlottenburg, HRB 421
WEEE-Reg.~-Nr. DE 23691322 HE)
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@ ey E X EHepruen MEHUIXMBHT
' SOT 11628¢

TecToB JOKYMEHT
3a BakyyMEeH MOLHOCTEH npeksceay 3AES353-1
(24kV, 20kA, 800A )

BAKYYMEH MOILHOCTEH Npekbeeay 3AE e TuNoBo TecTsaH B CbOTBETCTBNE C

|EC 62271-1 Bepeus 1.1,2011-08
I[EC 62271-100, pepcus 2.1, 2012-08 1 CbOTBETHUTE XapMOHU3MPaLUW AOKYMEHTH

3a BaKyymMeH MOLHOCTEH npeKkbesaY 3AE5S353-1 gonynocoveHuTe TECTOBE Ca BanaHi

znutadus Cro#iHocT JoKymeHT
JvenexTpudHn nanuTaHme Ha Up = 125kV 15-070-MH
nsonaunaTa Uas = 50kV
WanuTaxne 3a TemnepatypHa | Ir= 800 A 15-075-ME
YCTOMUNBOCT
lA3nmTanus 3a MexaHu4Ha ycTonuuBoCT 10.000 15-073-MM
npu TemMnepaTtypa Ha oxonHaTta cpepa, Uuxbna 17-086-MM
HUCKa 1 BUCOKA TEMAepaTypa -25/ +65 °C
Manntanns 3a YCTOMMMBOCT Ha BBPXoB | s =20kA/3s 15-055-MS
¥ TOK Ha KbCO CheauHeHve Ima =50KA
VaNWTaHUA 33 TEPMUYIHE 1 AMHaMuuHA | lo =20kA 15-054-MS-1
YCTORUYNBOCT fma =50KA
BrnoeBaym /nodnuc, He ce veme/ XaitHpux /nodnuc, He ce yeme/
EMMSOSDGFD EM LP PRM MV

BepnuH, 11 t0nm 2017

Siemens AG Hoxenpamene 104 Ten, +49 (30) 386 0
Hanpaenenye EHeprven MeRUWIMMBHT; MeHWAN®D: Pand Kpuctuad 13629 bepnhuH
CpepHa HanpexeHue & CncTeny; MeHuIKBD: Credan Meit Fepmanns

Slemens Akiiengesellschaft: [peacenaren ua Gopaa: Fepxap Xpow; Bopa: [hwo Kesep, Fpepcenaren,

Ponasp ByiL, inaa [eitsuc, Knayc Xenmpux, Armsa Kyresn, Ceppuik Haixe, Muxaen Cen, Pand 1. Tomac
Cepanwiue: Beprii 1 Miotxen, Fepmatng; PerneTpaumna Beprvs Llapnorenbypr, HRB 12300, MionxeH, HRB 6684
WEEE-Per.-Ne, DE 23691322
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EHeprues MeRUIDKMBHT
SOT 11628¢

TecToB BOKYMEHT
3a BaKyyMeH MOLLHOCTEH fipeKbcBaYy 3AEB353-1
(24kV, 20kA, 800A )

AKO Ce MpOBEXA MSNWTBAHE C BAKyyMEH NPeKbCBaYy C PasnMveH MOpLHKOB HOMEP,
BANWAHOCTTA Ha [OKYMEHTa 3a M3NUTBaHe Ce AaBa Ypes CrefHNTe NSABNSHNS.

WsBpoeHnTe TecToBY [OKYMEHTW 38 MOCOYEHMA BakyyMeH npekscead ca BanMGHN

nopapk CxofeH Jn3aiiH Ha BakyymHuTe npeKscBavn 1 Npessna, 4e KOHCTPYKUNATA Ha
LTS Ha OCHOBHMA TOK W MEXaHW4HUAT 3aABMKBALL MEXaHK3bM Ca nouTy efHaKsK,

BrnoeBaym /nodnuc, He ce Yeme/ Xaitnpux /nodnuc, He ce Yeme/
EMMSOSDGFD EM LP PRM MV

BeprwH, 11 10nm 2017

Siemens AG Honengamene 104 Ten. +49 (30} 386 0
Hanpasnexwe Exeprner MeHMIKMBHT, Menunaxep: Pand Kpuctuad 13628 bepnuH
CpeaHo Hanpewetie & Cucremy; MeHWIHLD! CredaH Me# Iepmatns

Slemens Aktiengesellschatt: Mpepceaaren Ha bopaa: Fepxapa Xpom; Bopa: Jxo Kesep, Fipepcenaten; ¢
Porang By, Missa fedieve, Knayc Xenmpux, Aripa Kyren, Cenpuk Haiike, Muxaen Cesx, Pang . Tomac

Cepanvuie: Bepnn  Miokxen, Tepmaust; Peructpaums: BeprH LlapnoTentypr, HRB 12300, MiokxeH, HRE 6584
WEEE-Per.-Ne, DE 23691322
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EHeprueH MEHUOXMBHT
$OT 11628¢

TecToB QOKYMEHT
32 BakyyMeH MOLLHOCTeH npekbeead 3AE5353-1
(24kV, 20kA, 800A )

B fomBbIHEHME KbM TUNOBUTE U3NNTaHUA B CHOTBETCTBNE C IEC 62271-1 n |[EC 62271-100
ca W3BLPLUEHW CrIEHUTE TECTOBE!

HanuTamua [okyMeHT

ManutaHus 3a eaHodasHo Y AsydasHo ‘ 15-054-MS-1

3eMHO KbCO ChefMHeHWe

ManuTaHus ¢ KanauuTNBeH ToK 15-065-MS
ManuTaHua 3a TepMKU4Ha Y guHamndba 16-085-MS
ycroiumeocT Bes thaza

TecT 3a enekTpUYecKa yCTONMNBOCT, Knac 15-096-MS

E2
BrioeBaym /nodnuc, He ce Yeme/ Xabmpux /modnuc, He ce yeme/
EMMSOSDGFD EM LP PRM MV

Bepnui, 11 10nu 2017

Siemens AG Houexpamene 104 Ten. +49 (30) 386 0
Harpasnekive Exapried MeHugsmEHT, MeHnmikep: Pand Kpncthad 13629 Bepnui
Cpapno Hanpenetune & Cuctemn; MeRUAXED: Credar Meit Fepmanya

Panang By, Nnsa [eiisue, Knayc Xenwvpix, Axuxa Kyren, Ceppwi Hadixe, Muxaen Cen, Pand [T, Tomac
Cepanmvuie: Bepnud v MioHxeH, T'epmaius; Pernctpauust BephuH LilaprioteHBypr, HRB 12300, Miokxer, HRB 6684

WEEE-Per.-Ne. DE 23691322

Slemens Aktiengeselischaft: Npegcenaren wa Gopaa. Nepxapa Xpow, Bopp: Qo Keaep, MNpeacenaren; N
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EnergyManagement
SOT 11631d

Summary of type tests
for Vacuum Circuit-Breaker
3AE5353-2
(24 KV, 20 kA, 1250 A)

The vacuum circult-breakers of type 3AES were type tested in accordance with

IEC Publication 62271-1, Edition 1.1, 2011-08,
IEC Publication 62271-100, Edition 2.1, 2012-09 and the relevant harmonisation
documents. -

For vacuum circuit-breaker 3AE5353-2 the following test documents are vaiid:

Rated
Type Tests Values Test Documents
. . Up = 125 kV
Dielectric tests Us = 50 KV 15-070-MH
Temperature-rise tests P = 1260 A 15-075-ME
Mechanical operation test at ambient temperature, 10.000 op. Cycles 15-073-MM
Low and high temperature tests -25/55°C 17-086-MM
Short-time withstand current and peak withstand | le = 20 kA/3s
current tests Ima = 50 kA 15-055-MS
- . . e = 20 kA
Short-circuit making and breaking tests _ 15-054-MS-1
Ima = 50 kKA

Siemens Aktiengesellschafft

sgd. Dr. Freundt
EM MS R&D OC

sgd. Mr. Réhling
EM MS R&D OC 1

Berlin, September 28, 2017

Slemens AG Nonnendammallee 104 Tel.: +48 (30) 386 0 ?:Qf
Energy Management Diviston; Leitung: Raif Christian 13629 Berlin

Medium Voltage & Systems; Leitung: Stephan May Deutschiand

Siemens Aktiengeselischaft: Vorsitzender des Aufsichisrats; Gerhard Cromene; Vorstand: Joe Kaaser'; .q[sl nder, %
Eoland Busch, Lisa Davs, Klaus Helmrich, Janina Kugel, Cedrlk Neike, Michaal Sen, Ralf P, Thomas s /

Sitz der Gesellschaft: Berlin und Minchen, Deutschiand; Registergericht: Berlln Charlottenburg, HREB 1 2‘3?0, M@@}gﬁﬂ
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ergy Management
SOT 11631d
Summary of type tests
for Vacuum Circuit-Breaker
3AES5353-2
(24 kV, 20 kA, 1250 A)

¥ a test is carrled out with a vacuum circuit-breaker with different order number, the
validity of the test document is given by the following statements:

The listed test documents for the mentioned vacuum circuit-breaker are valid in respect
to familiar design of the vacuum circuit-breakers, as the construction of the main current
path and mechanical driving mechanism is nearly identical.

Siemens Aktiengeselischafft

sgd. Dr. Freundt
EM MS R&D OC

sgd. Mr. Réhling

EM MS R&D OC 1 N
Y

Tel.; +48 (30) 386 0

Berlin, September 28, 2017

Siemens AG Nennendammeallee 104
Energy Management Division; Leitung: Ralf Christian 13628 Berlin
Medium Valtage & Systems; Leltung: Stephan May Deutschiand

Slemens Aktiengesalischafi: Vorsiizender des Aulsichtsrais: Gerhard Cromme; Vorstand: Joe Kaeser, Vorsit_zené%r'

Roland Busch, Llsa Davs, Kiaus Helmrich, Janina Kugel, Cedrlk Nelke, Michasi Sen, Raif P, Thomas ! ".”

Sitz der Gesellschaft Bertin und Mitnchen, Deutschland; Regi tagnﬁuhtﬁég}n“%?j;@ﬁﬁgﬁurgﬂRB 12300, Mnchen,
T il I A B
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Energy Management
SOT 11631d

——

Summary of type tests
for Vacuum Circuit-Breaker
3AE5353-2
(24 kV, 20 kA, 1250 A)

J

in addition to the type tests in accordance with IEC 62271-1 and IEC 62271-100 the
~ following tests were carried out:

Type Tests Test Documents

Single-phase and double earth fauit tests 15-054-MS-1

Capacitive current switching tests:
- cable-charging current breaking tests

- line-charging current breaking tests 15-065-MS
- single capacitor bank switching tests

Out-of-phase making and breaking tests 16-085-MS
Electrical endurance test on class E2 15-096-MS

Siemens Aktiengesellschafft

sgd. Dr. Freundt
EM MS R&D OC

sgd. Mr. Rohling
EM MS R&D OC 1

Berlin, September 28, 2017

Siemens AG Nonnendammailse 104 TE.:
Energy Management Division; Leitung: Ralf Christian 13629 Berlin
Medium Voltage & Systems; Leltung: Stephan May Deutschlafnﬁ’ a E &
Slemens Akliengeselischaft: Vorsitzender des Aufsichtsrats: Gerhard Cromme; Vorstand: Jog Kaese}%’rgﬁz‘ehi ﬁ?
Roland Busch, Lisa Davis, Klaus Helmrich, Janina Kuge}, Cedrik Netke, Michas! Sen, Ralf P. Thoma_z{f

Sitz der Gesellschaft: Berin und Miinchen, Deutschland; Reglatergericht: Bedin-Ghartotteriburg, HRB 1230@@%&1 n® HEi E6B4
WEEE-Reg.-Nr. DE 23681322 it (0 Aue &) fef
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EHeprneH MeHBMKMBHT
SOT 11631d

SIEMERNS

TecToB SOKYMEHT
3a BaKyyMeH MOWHOCTER NpeKbeaaH 3AES353-2
(24KV, 20kA, 1250A )

BaKyymeH MOL{HOCTEH npekbCraM 3AE e THOBO TECTBAH B CHLOTBETCTBUE C

IEC 62271-1 Bepenst 1.1,2011-08
IEC 62271-100, Bepcus 2.1, 2012-09 11 CbOTBETHUTE XapMoHM3npallys AOKYMeHTU

33 BaKyymeH MOLUHOCTEH npexseaal 3AES353-2 fONynocoHeHuTe TeCTOBE ¢a Bannati

WNanutaHus CTolHoCT JokymeHT
[eneKTpuaHA n3nuTaHne Ha Us = 125kV 15-070-MH
naonauusaTa Ua = 50kV
NanuTarne 3a TemnepatypHa | Ir= 800 A 15-075-ME
yCTON4YUBOCT
M3nnTaHus 3a MexaHu4Ha ycToiuusocT 10.000 15-073-MM
npy TemnepaTypa Ha oKonHaTta cpeaa, Linkena 17-086-MM
HK1CKa M BUCOKa Temneparypa -25/ +55 °C
snuTanus 38 YCTONHUBOCT Ha BBPXOB lse =20kA/3s 15-055-MS
W TOK Ha KbCO ChepuHeHye ima =B0KA
VisnnTarHus 33 TEPMUYHA 1 GuHamidHa | ke =20kA 15-054-MS-1
YyCTOMYNBOCT Ima =50KA

L

BnoeBaym /nodnuc, He ce Yeme/ XaliHpux /nodnuc, He ce Yeme/

EMMSOSDGFD EM LP PRM MV

Bepnviy, 1110nn 2017

Siemens AG
Harpasnerie ExeprieH MerUIRMBHT, Merumkbp: Pand Kpuctuad
CpanHo HanpexeHne & CUcTemn; Mermnanap: CTedar Meit

MHonexpamens 104
13629 bepnuH
Tepwmianna

Ten. +49 (30) 386 0

Slemens Aktiengeselischaft: Nipegcenaren Ha Gopaa: lepxapa Xpowm; Bopa: o Keaep, Npeacepaten; ﬁ
Ponanp Byw, Musa Jeiteue, Knaye Xenmpux, AHuHa Kyren, Ceppuk Haike, Muxaen CeH, Pand: M. Tomac .
Ceparmiye: BepnvH 1 MioHxer, Fepmanms; Perucrpraumsa: Bepnwin apnotenSypr, HRB 12300, Mioxxex, HRB 6684

WEEE-Per.-Ne, DE 23691322
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Exepried MEHUAXMB
SOT 11631d

TecToB AOKYMENRT
3a BaKyyMeH MOLLHOCTEH fpeKbeaaH 3AEB353-2
(24kV, 20kA, 1250A }

AKo ce riposexaa WsnuTBaHe © BakyyMeH npeKscBa4 C paznudeH nope4YKoB HOMER,
BANVAHOCTTA Ha JOKYMEHTa 32 WanMTBaHe ce fasa 4ypes cnegHure U3ABMEHWNA.

MSGPOGHMTE TECTOBW [AOKYMEHTU 32 MNoco4ennn BakyymeH npeKscBaq ca BangaHn

rnopaau cxogeH JM3ain Ha BakyymHuTe npeKscBa4 1 Npejsua, 4e KOHCTRYKUUATE Ha
MLTA HA OCHOBHMWA TOK W MEXaHW4HUAT 3afBYHBall MEXaHM3IbM Ca nouT enHaKkew.

Broebaym /nodnuc, He ce yeme/ Xaltnpux /nodnuc, He ce yeme/

EMMSOSDGFD EM LP PRM MV

Beprivs, 11 t0nn 2017

Siemens AG HoHeHpamene 104 Ten, +49 (30) 386 0
HanpaeneHue ExeprieH MeHuiRMEHT, Menuaxep: Pand KpueruaH 13628 BepnvH
Cpepto Hanpexerne & Cuctemm, Metrmmbp; Credar Mei FepmaHus

Siemens Aktiengeselischaft: Mpescegaren Ha boppa: Fepxapa Xpowm; bopa: Hwo Keaep, Tpegcenaren;

Ponawg Byw, Nuaa fleitsuc, Kraye Xenmpix, HArisHa Kyren, Ceapuk Hadike, Muxaen Ceh, Pand 1. Tomac
Cepanuiue: Bepnvl u-MioHxeH, lepmanns Peructpauys: Bepnd apnotenbypr, HRB 12300, MiokxeH, HRB 6684
WEEE-Per.-Ne, DE 23691322
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EHeprued MeHUAKMBHT
SOT 11631d

TecToB AOKYMEHRT
3a BaKyyMeH MOLHOCTEH npekbeeay 3AES353-2
(24kV, 20kA, 1250A }

B fonbSiHEHME KM TUNOBWUTE M3NUTaKWA B CbOTBETCTBUE C IEC 62271-1 1 IEC 62271-100
ca W3BBLPLIEHK CNefHUTE TecToBE:

WanuTtanua LoKyMeHT

W3nuTaHua 3a esHotbasHo 1 ABydasHo 15-054-MS-1

3eMHO KbCO Che/iVHeHve

AznuTaKusa ¢ KanauyuTieeH ToK 15-065-MS
V3nnTaHuAa 32 TepMdHa U giHamMndHa 16-085-MS
ycToiyusocT 6es asa

TecT 3a enekTPUYEcKa YCTONUMBOCT, Knac 15-096-MS

E2
Brnoebaym /rodnuc, He ce yeme/ Xaitpux /nodnuc, He ce yeme/
EMMSOSDGFD EM LP PRM MV

BepsinH, 11 10nu 2017

Siemens AG Hoxenpamene 104 Ten. +48 (30) 386 0
Hanpaenerie EHepried MerirMeHT, Mesuaxsp: Pand Kpucthan 13629 Bepnud
CpepHo Hanpexetne & Cuctemm; Menrnaiep: Credan Meik Tepmanua

Sismens Aktiengeselischaft: Npepceparen #a Sopaa: Mepxaps Xpow; Bopa: Do Keaep, Npeaceparesn;
Ponana By, Nisa Oeitsnc, Knayc Xenmpux, fduna Kyren, Cenpuik Haiike, Muxaen Cen, Pand . Tomac
Cenanuiue: BeprvH 11 MiokxeH, FepMaris; PerncTpauws: beprud LLIaprioTexBypr, HRBE™12300, Miohxen, HRB 6684
WEEE-Per.-Ne, DE 23691322 2.3 £
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<., Deutsche
Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH

Entrusted according to Section 8 subsaction 1 AkkStelleG in connection with Section 1
subsection 1 AkkStelleGBY

Signatory to the Multilateral Agreements of

EA, ILAC and |AF for Mutual Recognition

Accreditation

The Deutsche Akkreditierungsstelle GmbH attests that the testing laboratory

PEHLA - Gesellschaft fiir elektrische Hochleistungspriifungen
Hallenweg 40, 68219 Mannheim : I

Standort:

PEHLA - Gesellschaft fiir Elektrische Hochleistungspriifungen
PEHLA-Priiffeld Berlin-Siemensstadt

Nonnendammallee 104, 13629 Berfin

is competent under the terms of DIN EN ISO/IEC 17025;2005 to carry out testsin the
following fields:

High-Voltage Switchgear and Controlgear
Power Engineering Equipment

The accreditation certificate shall only apply in connection with the notice of accreditation of 2016-02-26
with the accreditation number D-PL-12072-04 and is valid untit 2021-02-25. It comprises the cover sheet,
the reverse side of the cover sheet and thi following annex with a total of 12 pages.

Registration number of the certificate: D-PL-12072-04-00

Ha ocHoBaHue yn.36a an.3 ot 30I1 ?1\4

Frankfurt am Main, Ralf Egnerjwmu €3 g:mm P E
B
2016-02-26 Head of Di slcm R é
EEA S ] YOI i
This doctment is a translation. The defi nlﬂyje W:rs?o 1? th :;&r%gmi eirman acc dlta mg Q lcate e - ;

Spe notos overteal,
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Deutsche Akkreditierungsstelle GmbH

Office Bedlin Office Franldurt am Main Office Braunsthweig
Spittelmarkt 10 Europa-Allee 52 Bundesallee 100
10117 Berlin 60327 Frankfurt am Main 38116 Braunschweig

The publication of extracts of the acereditation certificate is subject to the prior written approval by
Deutsche Akkreditierungsstelle GmbH {DAKKS). Exempted is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body menticned overleaf,

No impression shall be made that the accreditation alse extends to fields beyond the scope of
accreditation attested by DAKKS.

The accreditation was granted pursuant to the Act on the Accreditation Body {alkkStelles) of 31 July 2008
(Federal Law Gazetie | p. 2625) and the Regulation (EC) Mo 765/2008 of the Furopean Parliament and of
the Council of 9 July 2008 setting out the requirements for accreditation and market surveillance refating
to the marketing of products (Official Journal of the European Union L 218 of 9 July 2008, p. 30). DAkKS is
a sighatory to the Multilateral Agreements for Mutual Recognition of the European co-operation for
Accreditation (EA}, International Accreditation Forum (JAF) and International Laboratery Accreditation
Cooperation {ILAC). The signatories to these agreements recognise each other’s accreditations,

The up-to-date state of membership can be retrleved from the following websites:
EA: - www.european-accreditation.org

ILAC: www.ilac.org

1AF:  www.isfnu
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eutsche Akkreditierungsstelle GmbH 4
(TepmaHCKu aKpesuTaLoHeH opraH 'mBX)

Yir.NHOMOILEH B cLOTBeTCTBY#E ¢ Mopgpasaen 1 Ha Pazpen 8 na AkkStelleG BB Bpb3Ka C
Moppasgen 1 Ha Pasgen 1 Ha AkkStelleG
Mogrmcan MHorocTpaHHuTe criopasymeHns Ha EA, ILAF 1 |AF 3a B3aumMHO npusHasaHe

Akpegutauus

Deutsche Akkreditierungsstelle GmbH (FepmaHcki akpeauTaUoHEH opran "vGX) yaocToRepsBa,
ye nanuTeaTenHara naboparTopus

PEHLA — Gesellschaft fiir Elektrische Hochleistrungspriifungen GbR
Hallenweg 40, 68219 Mannheim

(MEXNA — lezenwadT crop Enextpuwe XoxnaiwpyHrenpiodyrren M6P
Xanexser 40, 68219 MaHxalim)

MeTcononoxeHue:

PEHLA — Gesellschaft fiir Elektrische Hochleistrungspriifungen GbR (NMEXTA - Fesenuadt
dyrop Enexrpuine XoxnaiiwpyHrenpodyHres [6P)

PEHLA-Priiffeld Berlin-Siemensstadt (MEXINA-ITpiocenn Bepnuk-CyUMeHCIaT)
Hoxengamanee 104, 13629 BepnvH

e KOMREeTeHTHa no yonoensta Ha DIN EN 1SO/EC 17025:2005 ga K3BbpLIBA MIMUTAHKA B
cnepHyTe obnacTu:

KomyTaumMoHHa anapaTypa 1 ynpasnssaua anaparypa 3a BUcoko HanpexeHwe
EHepreruuHo obopyaBaHe

AKPEANTALIMOHHUAT CepT(MKAT BaXK BLB BPb3ka C MBBECTUETO 3a akpeguTtauma ot 26.02.2016 r.
G akpeguTaLMoHeH HOMEp D-PL-12072-04 1 e BarvaeH Bo 25.02.2021 r. To#A ce cbeTou oT
sarnaBHUs MUCT, oBpaTHaTa cTpaHa Ha 3arnaBHus SMCT U CrieBallins aHeKs C obwo 12 cTpaHuLm.

PerncTpaLyoHer HoMep Ha cepTidmkaTa: D-PL-12072-04-00

/rodnuc — He ce Yeme/
®pankdypT Ha Maiin, 26.02.2016 1. uk. Pand Ervep
PtkoBofaMTen OTAENERWE

Tosy SOKYMEHT e nipesos. OnpefenAwaTa BEPCUR & OPUIHANHAAT FepMaHCki aKpesuTaLMoHeH cepTudukar.

B sabenexxute Ha obpaTHaTa CTpaHa Ha nicta. Q
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utsche Akkreditierungsstelle GmbH
epMaHCKN akpeauTaLmoHeH opraH 'voX)

Ochbuc bepnuH Odwmc PpankdypT Ha MaiH Odpuc BpayHiusaiir
Lnurenmapkr 10 Eypona ariee 52 Bynpecanee 100
10117 bepnuH 60327 PpaHxdypT Ha Maiin 38116 bpayHwsaiir

[MyBrivkyBaHeTo Ha W3BagKy OT aKpeauTaUMoHHNA cepTADWKAT NOANEXN Ha NpeABapuTenHo
nmemeHo opoBpeHme ot Deutsche Akkreditierungsstelle GmbH (DAkkS). UsknioveHne e
HenpoMeHeHaTa opMa Ha OTAENTHY Pa3npPOCTPAHEHNs Ha 3arnaBHns IncT OT cnomeHaTus Ha
obpaTHaTa CTPaHa Ha NcTa opraH 3a OLieHKa Ha CLOTBETCTBUETO.

He Tpsibea na ce cbafapa BNeYaTneHue, Je akpeaukauuata e pasiipeHa no obnacti u3sbLH
ofxeaTa Ha akpeauTauus , yaocTOBEpEH OT DAKkKS.

AkpeanTaLmMATa e fafeHa ChracHo 3aKoHa 32 akpeANTaLUNOHHINA oprad (AkkStelleG) ot 31 ronn
2009 r. (BecTHuK 3a cheepantu 3akon | cTp. 2625) n PEITIAMEHT (EO) Ne 765/2008 Ha
Emsporneickus napnamedT U Ha CnBeTta oT 9 tory 2008 r. 32 onpegensHe Ha nsuckeaHusaTa 3a
aKkpeguTaums v Haf3op Ha nasapa Bue BpB3Ka G MpefnaraHeTo Ha nasapa Ha npopykTy
(OchuiLyaneH BeCTHIK Ha EBporieiickna cbiod L 218 oT @ 1onm 2008 r., cTp. 30). DAKKS e nognvcari
MHOrOCTPaHHOTO CriopasyMeHue 3a B3anumMHO pusHasaHe Ha eBponefickoTo CLTPYAHNYECTBO 38
akpeauTauus (EA), MexayHapoaHus akpeanTaunoHeH dopym (IAF) v MexgyHapoaHoTo
CLTPYAHMYECTRO 3a akpeaguTupaHe Ha naboparopun (ILAC). Nognucanute Tesu cnopasymeHiia
npusHaBaT B3ayMHO CBOUTE aKkpeauTaLun.

TekyLLOTO CbCTOSHNE Ha {NEHCTBOTO MOXE Aa 6bae HamepeHo Ha criefHnTe yebcaliTose:
EA:  www.european-accreditation.org

ILAC: www. ilac.org

IAF:  www.iaf.nu
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DEKNAPAUWA

Ye npepnokeHoTo 06opyaBaKe B NpoLeAypaTa oTroBaps Ha MUHUManiuTe 7g
BranoxuTens, nocoderu B Tabnutia 1

SCKW W3NCKBaHUA Ha

HonynoanucaHusaT AHToH [ABaHoB MnKes, B ka4eCTBOTO MUl Ha npepcraenasawy MWI 23" EOCOJ,
YYaCcTH¥K B NpoLeaypa 38 BbanaraHe Ha ofLjecTaeHa noprHka ¢ npeaMeT: ,MoaepHusaums (petpodut)
Ha Bb3nO0BY pasipenenuTenHy cradumm 20 (10) KV n UsrpaaaHe Ha BEpUrK Ha TenemexaHuka, ped. Ne
PPD 18-103, Ofocobena nosuuua Ne 2: Mogepruaauns (peTpoduT /npoexTupare, PEKOHCTPYKLNA,
AOCTABKE M MOHTEX Ha MALUMHI Y CBOPBXEHNS, NOAFOTOBKA U BbBEXAAHE B ekcnnoaTayus/) Ha BeaNOBU
pasnpegenuTeniyv cranumi 20 (10) KV u nsrpakaaHe Ha Bepuri Ha TeneMexaHnKka B pernod PeruoH
Jleptuk - Kioctengun® u peruou Jbriarosprpag’

DEKFTAPUPAM, YE:

e NPEANOKEHOTO OT Hac ofopy/ieaHe B NpoLeaypaTa, OTroBaPs Ha MUHWMANHUTE TEXHUHBCKU
amcKeaHus Ha BranoxuTtens sa CTAHAAPT HA MATEPUANA 3A TPMUNOMOCHU BAKYYMHW
NPEKBLCBAUM, 24 KV, 3A MOHTUPAHE HA 3AKPUTO, ®UKCUPAHW, nocovety B tabnuya 1, kaxro
crnenBa:

XapaktepucTuku Ha paBoTHara cpepa

N XapaktepucTuka.

1, | Marcumania oxonHa Temneparypa

2. | MuHumansa okonHa TemnepaTypa Munyc 5°C
3. Makcumanda cpefHa oKonha TemnepaTtypa 3a Nepron ot 24 v, + 35°C

4. | OTHOCKTENHA BAAKHOCT Lo 95 %

5. |DNpaxosa cycnexsus 0,01 mg/m?
6. |lpaxoBu oTnaraHus 0,4 mg/m?® h
7. 1Hapmopcka BKCOYMHA o 1000 m

i e
1. | HomuHanHo Hanpexerue

2. | Hall-BucoKo HanpexXehue 24000V

3. |ObspeHa YecToTa 50 Hz

4, |Bpoil Ha dasuTe 3

5. |3asemaBaHe Ha 3B630HUA UEHTBD Npes aKkTMBHO ChNPOTUBMEHNE

OBy TEXHUYECKHU NapameTpy v SPYrM AaHHY 3a TPHNONIOCEH BaKyyMeH npekbesay 24 KV, 1250 A ¢
630 A, 20 kA, 3a MOHTMpaHe Ha 32KpWUTO, (hMKCHpPaH, KOMTO ce rapaHTMpat oT YuyacTHuKka ypes
Leknapauus (CbrnacHo obpazeua B OOKYMEHTaLunATa), Ye NpearioxeHoTo oBopyasane OTrOEaps Ha
[OCOYEHUTE MUHUMaNHU TEXHUYECKU MIUCKBaHUA HA BbanoxuTess:

OBABeHO HanpexeHue, Us
Obapena vecrora, fr

Bpoil Ha nomocuTe (dhasure) 3
OBsBeHO PA3CTOAHKE MENTY OCUTE Ha ChCeaHUTE nonKcH £ 275 mm
OSABEHO MAALPXEHO MBMHNERO MMIYIICHO HanpexeHue, Up

5. (Bbpx0Ba CTOlHOCT) chriacko T. 6.2.6.1 o7 BAOC EN 62271~ z 125 kV Q
1:2008 unu exsuBaneHt o
OBsiBeHO KpaTKOTpanHo (1 mMin) UsLbpKaHo HanpexeHue ¢ m

npomuiuneHa yecrora (50 Hz), Ugs (edbektuara CTOMHOCT)

6. | cprnacHo T. 6.2.6.2 or BAC EN 62271-1:2008 wwm 250 kv
BKBUBANEHT ;
7. OFsBEH TOK Ha U3KNIHBaHE NPU KbCOo CheauHenne, ls ,/ =20 KA
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N « ) Texuuuecxu napame'rhp R iy KBARMEL
{ 8. |Obmsen xpaTKOTpaeH WambpRaH TOK, Ik (=3 s) / / 2 20 XA
i 9 OBABEH BBLPXOB U3AbPMEH ToK {TOK Ha AWHAMUYHE! > 40 KA
| i ycroidmeoct), lp
"10. | OBaseH ToK Ha U3KNIOUBaHE NIPU BHIAYLUHYK W kaBenHm nmavzm , N
- OBABEH TOK HA M3KNIOYBAHE NPY BB3AYLUHN TUHKK, h z 10 A
- OBsBeH TOK Ha U3KNiYBaKe Ha Ka6em-m AnHUY, le 226A
11, |OBseeHo 3axpansailo HanpexKeHue: - ] ) :
} ObsaeeHO 3axpaHBallo Hanpemeﬁvae Ha MOTOpHO- npyx{w—mom 250 + 20 % V AC
3afBuKBaHE
- OfaBeHO HEnpeXerve Ha BEPUIWTE 3a yNpaBneHns 220 £20 % V AC
12, |BrnioysateneH/vaknioysaTenet enskTpoMariit TanBaHu4HO pasgeneHu
13. | Bpoit HA enekTPOMarHuTUTe 3a ynpasneHue & S ' ' :
- |wuaxmovBateniu =1 Bp.
- BRMoMBATENEH = 1 6p.
"14. | MNoTpebapaHa MOLUHOCT: o ' .
- BKITIOYBATENSH eNeKTPOMarduT 250 W
- MSKIMIOYBATENIEH eNeKTpoMarHuT S260W
15 | Bpoit Ha nomomnme_mmaum (uaaeneHw Ha memope,q 3a ﬂpb‘EC"bB.EWEHﬂBEHe Ha npoaop.Hnuw che
2 |cedeHue 2,5 mm?) . ‘ o
- |nopmanHo orBopeHH 25 6p.
- HOPMANHOo 3aTBOPEHM z 5 6p.
- HoMMHaneH Tok, DC =2 10A
- HoMuHarnes Tok, AC z10A
- |maxcumanes ok, AC =25 A
- Wanyrices kouTakt/ Bpeme KOHCTaHTa 1 6p./ 40 ms
16. Bpeme 3a s3apexiaHe Ha [npyxuHata npu obsiBeHO <10s
saxpaHBalle HanpexeHue
17. |OBseena nopeauiia oT komyTauuu (ATTB umnken) 0-0,3 5-C0O-3 min-CO
18, |Pa3nuka B cuHxpoxHaTa paboTa Ha NONICUTE Ha NpeKbeBaYa s2ms
19. {Knacose Ha KOMyTALKOHHA BL3MOMHOCT E2, C2uM2
CreneH Ha saumra ka oBBUBKaTa Ha MOTOPHO-IPYXKUHHOTO
20. |zagBuxBaHe W JpyruTe KOMNAEKTYBaLM KOMNOHEHTW OT z|P2X
NPOHUKBAHE Ha TEBPJN TeNa
721, | Bpoii Ha KOMYTaUMOHHWTE UMKNK Ha nonioc (CO) npu:: - : S
- iTlpn wakmoysaHe Ka HOMUHaNEeH TOK Ha KbCo CheUHeHe 5kA 21200 bp.
- Mpu naknicuBaxe Ha HOMUHANEH TOK Ha NpeKkLCBaYa =10 000 6p.
| KonuuecTeo MexaHUYHM LMKNM Ha BakyymHata xamepa A0 > 10 000 6p.
noLMaAHa
_ Konu4ecTso MEXaHWYHMA LMKKH Ha 3aABIDKBALLMA MEXaHN3BM > 10 000 6p.
10 OCHOBEH PEMOHT
22, pekbceaya Aa uma GrOKMPOBKA TNMPOTHME  MHOTOKPATHO Na
BEMlOYBaHE
23. | Bb3MOXHOCT 33 PBYHO 3apexjaHe PyXuHaTa Ha npeknceaya da s
24, |Mpekbcsava Aa MMa UHAMKALUA 38 "NPYMUHE 3apepena’ Ha /
25, ﬂpexbcaataﬂa Ja ¥Ma MHAnKauus 3a "BIIIOYEHO U USKNI0UEHO lla /
CLCTOAHKE" B MHEMOGXEMaTa
26. |{IpoexTeH cpok Ha excasicaTaLUMA Ha NpeKLeaYa 2 25 roguHi /
27. |l'apaHunoHes cpoK > 36 mecela |
= ]

\ |[Ha ocHoBaHve un.36a an.3 ot 300

Jata 15.12.2018r.
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‘Description

TGenerdl

-

Trans

Protective and M

asuring

The task of instrument transformers is to transform high
currents and voltages proportionally and in-phase into
smali current or voltage values for measuring or protec-
tion purposes, So they are used either to measure and
record the transmitted power or to feed protection devices

Current transformer

Current transformers can be regarded as transformers work-
ing in short-circuit, with the full normal current flowing
through their primary side, Devices connected on the sec-
ondary side are series-connected. Current transformers can
have several secondary windings with magnetically sepa-
rated cores of the same or different characteristics. They can,
for example, be equipped with twe measuring cores of dif-
ferent accuracy class, or with measuring and protection
cores with different accuracy limit factors.

Due to the risk of overvoltages, current transformers must
not be operated with open secondary terminals, but only in
short circuit or with the burden of the measuring equipment,

6  SiemensHG 24. 2009

ormers — The Ad

R-HG24-051.4F

aptable

with evaluable signals, which enable the protection device
to e.g. trip a switching device depending on the situation.
Furthermore, they isolate the connected measuring or
protection equipment electrically from live parts of the
switchgear,

Voltage transformer

Voltage transformers contain only one magnet core and
are normally designed with one single secondary winding.
If necessary, earthed {single-phase) voltage transformers
are provided with an additional residual voltage winding
(earth-fault winding) beside the secondary winding
{measuring winding).

in contrast to current transformers, voltage transformers
must never be short-clrcuited on the secondary side, The
earth-side terminal of the primary winding is effectively
earthed in the terminal box, and must not be removed In
operation,

R-HE24-052.0F
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AN Protective and Measuring Transformers Description
(“_ysﬁf' ction and mode of operation

Types of construction

Protective and measuring transformers are designed in dif-
ferent types of construction for the multiple installation re-
quirements and operating conditions they are subjected to.
They are electrical devices which convert primary electrical
values — currents or voltages — into proportional and in-phase
values that are adequate for the connected devices such as

measuring instruments, meters, protection relays and simi- ]

far. A distinction is made here between current and voltage %
transformers. &

The following transformer types are available for selection in Example for transformer in block-type design
this catalog: : :

Current transformers

« Indoor support-type current transformer in block-type
design

+ Indoor support-type current transformer in single-turn
design {e.g. bar-primary transformer)

« Indoor bushing-type current transformer in single-turn
design

« Indoor bar-primary bushing-type current transformer
« Qutdoor support-type current transformer

RHG24-054.£p$

Voltage transformers

« Earthed {single-phase) or unearthed {double-phase}
indoor transformers in different sizes

+ Earthed (single-phase) or unearthed {(double-phase)
outdoor transformers in different sizes

The transformers offered in the selection are only a part of
the possible variations. If the transformer required is not
shown, please clarify the feasibility with the responsible
sales partner or the order processing department in the
switchgear Factory Berlin. The same applies to transformers
according to the ANSI standard.

ApprovalsiCertifications

In Germany, instrument transformers may only be used
for commercial purposes, such as bitling meteting of elec-
tricity, if they have been approved once {type approval} by Example for outdocr transformer
the Physikalisch-Technische Bundesanstalt (PT8) (Federal

Physical-Technical Institute), and if every transformer is cali-

brated by an officially recegnised inspecting authority.

R-HGZ4-055.6F

Calibration is done by a calibration office, or by the trans-
former manufacturer on behalf of a calibration office. The
test is documented by means of a test mark as well as a cali-
bration certificate.

The calibration costs are charged in accordance with the offi-
cial scale of fees.

BN . i
SRRy Siemens HG 24- 2009 7
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Current transformers

Current transfarmers can be regarded as transformers oper-
ating in short circuit, which carry the full rated current on
the primary side. The devices on the secondary side are
serles-connected. They can have several secondary windings
with mechanically separated cores of the same or different
characteristics. Thus, current transformers can be designed
e.g. with two measuring cores of different accuracy class, or
with measuring or protection cores with different accuracy
limit factors,

Pue to the risk of overvoltages, current transformers must
not be operated with open secondary terminals, but only in
short circuit or with the burden of the measuring equipment.

Glossary of terms

Rated current Iy (r.m.s. value in A)

The rated primary () and secondary {fs) current is the
current that characterises the transformer, or the current it
is designed for. Both vaiues are given on the transformer
rating plate. The rated primary current {ts) depends on the
power system and is defined by the system operator,

Usual values for primary currents (in A):

16:12.5; 15; 20; 25; 30; 40; 50; 60; 75

and their decimal multiples (preferred values are underlined).
Usual values for secondary currents; 1 and 5 A.

For technical reasons, but above all for economical reasons,

T A is recommended as secondary current, especially if there
are long measuring leads.

Rated continuous thermal current I, (thermal strength)

The value of the current which can be permitted to flow con-
tinuously in the primary winding, the secondary winding
being connected to the rated burden, without the tempera-
ture rise exceeding the values specified.

Ip is often equal to l,, but it can also be defined as a muftiple
thereof.

Rated short-time thermal current I,

The r.m.s. value of the primary current, flowing in case of
short circuit, which a eurrent transformer will withstand for
1 or 3 seconds without suffering harmful effects, the sec-
ondary winding being short-clrcuited.

8  SiemensHG 24. 2009

Rated dynamic current Liyn

The peak value of the primary current which a transforrmer
will withstand, without being damaged electrically or me-
chanically by the resulting electromagnetic forces, the
secondary winding being short-circuited.

Rated transformation ratio I,

The ratio of the rated primary current to the rated second-
ary current. It is expressed as an unreduced fraction, e.g.
500 AIT A,

Rated output S,

The value of the apparent power {in VA at a specified power
factor), for which the current transformer has to keep the
accuracy class at the rated secondary current and with rated
burden, Thus, the rated output describes the capacity of a
current transformer to “drive” the secondary current within
the error limits by means of a burden,

Current transformers can feature the following preferred
rated outputs: 2.5 VA; 5 VA; 10 VA; 15 VA: 30 VA,

Rated burden 7,

The burden is the apparent resistance of the devices con-
nected on the secondary side (including all connection
teads), for which the current transformer has to keep the
stipulated class limits. The burden is normally expressed as
apparent power in VA,

Current error F,
The current error of a current transformer is (in %):
KT =1
- . sec i
F =100 —=. pim
Pl

Ky  Rated transformation ratio
;o,im Actual primary current
el

Actual secondary current
Phase displacement d,

The difference in phase between the primary and secondary
current vectors, the direction of the vectors being so chosen
that the angle is zero for a perfect transformer.

The phase displacement is said to be positive when the sec-
ondary current vector leads the primary current vector, It is
usually expressed in minutes,
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"\, Description
Curfent transformers

Limits of current error and phase displgcernent according to JEC 60044-1

02 , oo
05 a5 05 0.75
LI 1 S R -
Protective current transformers
5p . - 1 -

10P - 3 -

15 30 30 45 80
60 _ 60 90 100
- &0 - -

Measuring current transformers

Current transformers provided for the connection of
measuring instruments, meters and similar devices
(e.g. 10 VA C1. 0.5 F55).

Rated instrument limit primary current

The value of the primary current at rated burden and a com-
posite error of 10 %.

Instrument security foctor n

The ratio of rated instrument limit primary current to the
rated primary current

Note:

in the event of short-circuit currents flowing through the
primary winding of a current transformer, the thermal stress
to the measuring instruments supplied by the current trans-
former is smallest when the value of the rated instrument
security factor is small.

Acctiracy class
The limit of the percentage current error at rated current Iy
(see table}.

Generally, current transformers are used for a measuring
range of 5 % to 120 % of the rated primary current.
Special designs

Extended current ratings

Current transformers with ext. 200 % can be continuously
operated at 2 x I, and keep the error limits of their class in
the range up to 200 % of the rated primary current.

BRFMHG

F
. -
g :!r\ "‘ .

Protective current transformers

Current transformers intended to supply protection refays
(e.g. 15VACL 10 P 10),

Accuracy class (identification P}

The limit of the percentage current error for the rated accu-
racy limit primary current.

Rated gccuracy fimit primary current

The value of primary current up to which the transformer
will comply with the requirements for composite eryor.

Accuracy fimit factor

The ratio of the rated accuracy limit primary current to the
rated primary current.

Multi-rafio current transformers

If the ratio of current transformers has to be variable, e.g.
for planned switchgear extensions, it is possible to use multi-
ratio current fransformers.

Primary muiti-ratio

Only possible for wound-primary transformers {transform-
ers with several primary turns) with a ratio of 1:2 (e.g. 2x
600 Al1 A), Reconnection is made by re-arrangement of cop-
per lugs int the primary connection area. Ratings, instrument
security factors as well as the secondary internal resistance
remain constant during reconnection.

Secondary multi-ratio

In single-turn and wound-primary transformers, this can
be implemented by taps of the secondary windings {e.g.
2000-1000 Al1 A).

Ratings or instrument security factors change almost linearly
with the ratio. If not stated otherwise, the specified rated .
data is always referred to the lower current value.

Y SlemensHG 242000 9
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T- Pratection core 5P10 - )
I
Ton
Wp—mmm e 4 Fy<5%
[
|
|
|
. Fi>-10% |
l; Measuring core )
. Ll 1M5 o
| i E
’ I o
|
i &
T T
i} g 0 I_p
S~

Overcurrent performance of current transformers
when loaded with rated burden

F Current error
Fy Composite error

Earthing of the secondary winding, for exampla,
in a 4MA7 current transformer

10 SsiemensHG 24. 2008

Performance in the event of overcurrent

In the event of an overcurrent, the rated secondary current
increases proportionally with the rated primary current up to
the rated instrument limit primary current,

The ratio of the rated instrument limit primary current to the
rated primary current provides the instrument security factor
assigned to the core. In accordance with this factor, the rat-
ed instrument lfimit primary current is subjected to spacific
error limits,

The measuring and protection cores place different demands
on these error limits.

For measuring cores, the current error F, is > ~10 % in order
to protect the supplied measuring devices, meters, etc, safe-
ly in case of overcurrent,

In protection cores, the composite error Fgis max. 5 % (5P)
or 10 % {10P} in order to ensure the desired protection trip-
ping.

The specified limits are only fulfilled at the rated burden of the
transformer. If the operating burden differs from the rated
burden of the transformer, the instrument security factor
changes as follows:

n’=n.@&
S5+ 5

0" Actual instrument security factor

n Rated instrument security factor

Zy  Rated burlen in VA

Sg  Intemal power consumption of the transformer in VA (approx. 5 %0 20% of 2,))
§  Actually connected burden in VA

Operation and earthing .

The secondary circuits of current transformers must never be
open during operation, as dangerously high voltages can
occur, especiaily at high currents and cores with high ratings.

All metal parts of a transformer that are not live, but accessi-
ble, must be earthed. Therefore, the transformers have earth
connection points identified with the earthing symbol. Also,
one terminal of the secondary winding (for current trans-
formers, normally k or 1s, etc.) must be earthed.

For earthing the secondary windings, a thread is provided
under each secondary terminal. The earth connection re-
quired Is made by fitting a special screw.
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Description
Current transformers

Capacitively coupled voltage detecting system
The guidelines for evety medium-voltage switchgear of the
new generation state that doors and covers can only be ‘ ‘

opened when there is no risk of electric shock. The } J_ﬂ

movable single-pole voltage testers used up to now are not o i

suitable for this. Therefore, every medium-voltage switch- ) ﬁ
gear is offered with a system including a fixed-mounted

capacitive voltage divider. v Cow v A
The capacitive voltage detecting system consists of a capaci- H b T c
tive divider which divides the voltage U between the phase L Z‘ — S
and earth into the partial voltages Us and U,, and of an indi- % I Cuup]ingsectiung‘\
cator applied to Up. The indicator contains a giow famp that = =

flashes when voltage is applied. Voltage detecting system

Indication range: A indicator

At 0.01 x Uy, no indication,

R C, High-voltage capacitance {ransformer)
as of 0.40 x Uy, secure indication. ! '

Cop Low-voltage capacitance (tvansformer)

On request, support-type current transformers type 4MA7 Cy, Low-voltage capacitance (fead)
can be delivered with capacitive layers for the voltage de- L tigh-voltage phase

tecting system - then they contain a coupling electrode. U Voitage between phase and earth
This electrode is cast in a firm and protected way, and lead Uy Partial voltage at &y

U, Partial voltage at C; and A
V  Surge arester

out at the secondary terminals with the designation CK.
These current transformers are routine-tested additionally
for compliance with the requested capacitance values

(Cy and Cpy). These values are documented on an additional
label.

To ensure protection against electric shock even in the most

improbable case that the current transformer punctures with

the high-voltage capacitor (while an operator is touching the

test sockets), a surge arrester is connected in parallel to this

arrangement inside the transformer. If the high voltage is ex-

ceeded, it responds within nanoseconds, limiting the voltage
» at the test socket to harmless values.

Important for the ordering selection

When ordering transformers with capacitive layers

it is necessary to stote the actual operating voltage Uy
(rated voltage), e.9. Un~ 24KV, Uy=15kV.

Siemens 4G 242008 11
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Voltage transformers

Voltage transformers have only one magnet core, and are
normally designed with one single secondary winding. If
Necessary, earthed (single-phase) voltage transformers

are equipped with an additional residual voltage winding
(earth-fault winding) beside the secondary winding
(measuring winding).

I contrast to current transformers, voltage transformers
must never be short-circuited on the secondary side, The
earth-side terminal of the primary winding is effectively
earthed in the terminal box, and must not be removed
during operation.

" Glossary of terms

Highest voltage for equipment U,,
The highest r.m.s. phase-to-phase voltage (in kv) for which
a transformer is designed in respect of its insulation,

Rated voltage U,

The voltage values (primary U, or secondary Ug,) stated on
the rating pfate of a transformer, If the voltage transformers
are connected between phase and earth in three-phase sys-
tems, this phase-to-neutral voltage Is considered the rated
voltage, Except for the residual voltage winding, it is ex-
pressed as UN3, with U being the phase-to-phase voltage,

upte 52 33 364856 6.6 100 110 120
7.2 10 11 138 15
7.5 20 22 30 33 35
40 45
or the values divided or the values divided
by V3 byy3

Rated transformation ratio Ky

The ratio of the rated primary voltage to the rated secondary
voltage. It is expressed as unreduced fraction, e.g.

T0000A3 V1 100A3 v (single-phase)
10000 V100 v {double-phase),

Voltage error F,
The voltage error expressed in percent is defined by the
formula:
Ky-Ug, ~U
Fy =100 s prim
prim

Upir  Actual primary voltage
Ufec Actual secondary voltage under measuring conditions when Ui s applied

12 Stemens HG 24 . 2009

Phase displacement

The difference in phase between the primary voltage and
the secondary voltage vectors, the direction of the vectors
being so chosen that the angle is zero for a perfect trans-
former, The phase displacement Is said to be positive when
the secondary voltage vector leads the primary voltage vec-
tor. Itis usually expressed in minutes,

Limits for voitage error and phase displacement
according to JEC 60044-1

The voltage error and phase displacement at rated frequency
shall not exceed the values given in the table at any voltage
between 80 % and 120 % of rated voltage and with burdens
of between 25 % and 100 % of rated burden ata power fac-
tor of 0.8 lagging.

Rated output §,,

The value of the apparent power (in VA at a specified power
factor) which the transformer is intended to supply to the
secondary circuit at the rated secondary voltage and with
rated burden connected to jt,

Preferred values:

Thermal limiting output S,

The value of the apparent power referred to rated voltage
which can be taken from a secondary winding, at rated pri-
mary voltage applied, without exceeding the limits of tem-
perature rise,

Thermal limiting output of the residual voftage winding

As the residual voltage winding is connected in broken delta,
itis only stressed in case of fault. Therefore, the thermal
fimiting output of the residual voltage winding is referred

to a stress duration of e.g. 8 h, and Is expressed in VA,

Rated voltage factor

‘the multiplying factor to be applied to the rated primary volt-
age to determine the maximum voltage at which a trans-
former must comply with the relevant thermal requirements
for a specified time and with the relevant accuracy require-
ments,
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Volthge transformers

4l Protective and Measuring Transtormers

Multi-ratio

Voltage transformers for different rated primary voltages
can only be reconnected on the secondary side for reasons
of insulation.

Operation and earthing

in contrast to current transformers, voltage transformers
must never be short-circuited on the secondary side. The
earth-side primary terminal of earthed voltage transformers
is insulated for a test voltage of 2 kV. Itis connected 1o the
earthed base plate in the terminal box.

. O HeuW-Z203eps

Connection and earthing of the e~n or da~dn winding

Attention
This connection must not be opened during operation,

Residual voltage windings connected in broken delta may
only be earthed together at one point.,

For earthing the secondary windings, & thread fs provided
under each secondary terminal. The earth connection re-
quired Is established by fitting a special screw.

Relaxation oscillations

When single-phase voltage transformers are used in isolated
systems, damping of the e-n windings connected in broken
delta is recommended in order to avoid the possible destruc-
tion of the voltage transformers by relaxation oscillations,

HE74-2204 eps

Earthing of the secondary winding, for example,
in a 4MR voltage transformer

Siemens HG 24- 2009 13
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Ambient conditions
The transformers are designed for the normal operating con-
4

o r a0°C - ) ' ditions defined in the standards.
% The conditions shown opposite apply to indoor transformers.
ANA Allindoor transformers are suftable for use with high air hu-
max. 95% per day : ) midity and occasional condensation {e.g. in tropical areas).
max, 20% per month , ver
-5°C : As for outdoor transformers, the following conditions apply:
' e - . Minimum temperature
5 AN g Outdoor transformers class 25 =25°C
: J ] ' Qutdoor transformers class 40 -40°C
— g
C ' Relative air humidity
Outdoor transformers up to 100 %

Dielectric strength

The dielectric strength of air insulation decreases with
increasing altitude due to fow air density. According to

150
T —’ IEC 62271-1, the values of the rated lightning impulse with-
<) 1 © / stand voltage and the rated short-duration power-frequency
- / _ withstand voltage specified, among others, in the chapter
‘E / “Technical Data” apply to a site altitude of 1000 m above
g 10 Ty sea level. For an altitude above 1000 m, the insulation level
2 must be corrected according to the opposite diagram.
<12 . . .
The characteristic shown applies to both rated withstand
: u voltages.
1101 // 5
£ To select the devices, the following applies:
100 | : & Uz UyxK,
000 1500 2000 2500 3000 3500 m 4000 U Rated withstand voltage under reference atmosphere
Site altituds —m- Up Rated withstand voltage requested for the place of installation
: K. Altitude correction factor according to the opposite diagram

Example

For a requested rated lightning impulse withstand voltage of
75 kV at an altitude of 2500 m, an insulation level of 90 kv
under reference atmosphere Is required as a minimum:

0kV=75kvx1.2

Test voltages and insulation level for instrument transformers

Proper dperation of the transformers is proved by the follow-
ing tests:

* Impulse test (type test)
* Separate source withstand voltage test (routine test)

* Induced voltage withstand test (routine test)

. 28 75 * Partial discharge measurement (routine test)
175 38 95 . . .
2 50 125 All transformers correspond to insulation classE, i.e, the
36 70 170 maximum temperature rise is 120 °C.

52

14 Siemens HG 24- 2009
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Partial discharge measurement

Apart from the tests mentioned on page 14, partial dischar-
ge measurements are required for current and voltage trans-
formers to test the insulation. A partial discharge is to be un-
derstood as any smali, brief electrical discharge appearing on
or in a test object when voltage is applied. The discharges
appear as 5000 as the partial discharge inception voitage of
the insulating medium s exceeded atany point.

Description

Partial harge measupement and standards

Relatively high field strengths appear at sharp edges and
peaks of metal parts, of also ot bubbles and gas inclusions
in solid or liquid insulating materials.

partial discharges act like HF emitters, producing a mixture of
the most different frequencies. The partial discharge measure-
ment enables an assessment about the homogeneity of the |
insulating material. Partial discharge measurements are per-
formed as a routine test on inductive transformers with solid
insulation as of Up = 3.6 kV.

130,

Systemns with Cument transformers
isolated orimpedance and earthed voltage U
earthed neutral transformers 112 50pC
<3
Uneatthed voltage * C 13U 11U, 50pC’
W-WW;.M_#_.MEE;W—_M@MW;_HW - - R —
Systerns with sofidly Curzent transformess 08x1.3 Uy U, 50pC
earthad neutral and earthed voltage “_ﬁ
| wansformers e e e
Unearthed voitage = 18Un - : 1.3 Upy

sfarmers
phrstdbbihd

Standards

Protective and measusing wransformers conform to the
following standards:

« VDE 0414 “Stipulations for instrument transformers”

. VDE 0111 "Insulation co-ordination for equipment in
three-phase systems above 1 Rv"

s |EC 60044-1

» |EC 60044-2

+ ANSI 1675 (IEEE)
« DIN 42600

Siemens HG 24 - 2008 15
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sjemens HG 24 - 2009 17
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Order number struéture

Protective and measuring transformers are described by a
12 or 16-digit order number. The first five characters de-
scribe the type, design and application of the transformer
(primary part), and the positions 6to 12 or 6 t0 16 identify
the core data of the transformer.

The transformers offered in the selection are only a part of
the possible variations. If the transformer required is not
shown, please clarify the feasibility with the responsible
sales partner or the order processing department at the
Switchgear Factory Berlin. The same applies to transformers
according to the ANSI standard.

a: alphabetical
2 3 4 5 5

Position; 1

Order No.:
Primary part
15t position Superior group )
’ Transformers
204 nosition Main group
Current and voltage transformers
for medium voliage
3 position Subgroup
Transformer type
4t and 5t position Basic equipment
Besign and operating voltage
of the transformer
Core data
6 to 16t posjtion Deslan and data of the current transformer
6% 10 12t position Design and data of the voltage transformer

|

Order codes

Individual equipment versions, marked with 9 or Z in the
9% to 16t position, are explained more in detail by a 3-digit
order code. Several order codes can be added to the order
number in succession and in any sequence,

Built-on components and special versions (%)

For built-on components and special versions, “2" is added
to the order number and a descriptive order code follows.
If several built-on components and special versions are re-
quired, the suffix “Z"is listed only once. If a requested spe-
cial version is not in the cataiog and can therefore not be
ordered via order code, It has to be identified withY 9 9
after consultation, The agreement hereto is made directly
between your responsible sales partner and the order pro-
cessing department in the Switchgear Factory Berlin,

n:numetrical

g 101112 - 13 14 15 16 Order codes

L]_Il_?ful

Speclal versions (&)
fnitiated with =-z°

Group of 3 after the Order No,
Format:ann

Configuration example

At the end of each of the foltowing pages with selection
data you will find a configuration example to make the
order number structure more clear.

Starting from the last selection of the basic type, this
example is continued, so that at the end of the equipment
selection a completely configured and orderable transformer
results for every product group,

Example for Order No,;

18 siemensHG 24 2009

Crder codes; [

On the foldout page we offer g configuring aid,
Here you can filf in the order number you have
determined for your transformer,
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44 Protective and Measuring Transformers ~ Equipment election
Product ovépfig of current tyansformers

Current transformer, posttion:

Ozder codes
type of construction according to tEC T Ordet No e

T

Indoor support-type current transformer,

Block-type design,

small type according to DIN 42600,

cast-resin insulated,

oparating voltage up to 12KV, 24 kVor 36 kv 4 M A 7 Selectionfrom page 20ff

R-HG24-056.2p5

indoor support-tybe clerent transformer,
single-turm design,
cast-resin insilated, - .

_operating voltage up to 12 KV or 24 kY Selection from page 41H

RHE24-050.0ps

indoor bushing-type current transformer,

single-tum design,

cast-resin insulated,

operating voltage up to 12KV, 24 kVor 36 &V 4 M C 2 Selection from page 44fF

RHE24-061.6ps

Indoor bar-primary bushingtype current transformer,
- cast-resininsulated, - ’

operating voliage upto 12 RV, 24 KV or 36 KV Selectioh from page 47§t

R-HG24-D54.eps

E Outdaor support-type current transformer,

8 castresin insulated,

% operating voltage up to 12XV, 24 K or 36 &V 4 M E 2 Selectionfrom page 53ff
3

& ouidoor support-type current transfosmer,

'3* top-assembly type, . . . i .

g operating volage up to 12KV, 24K, 36 kv and 52KV (4 Selection from page 58ff

1) Transformers according to ANSI standard on request

Example for Order No.:
Order codes:
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Equipment Selection 7 4M Protective and Measuring Transformers o
P At . - STl Bl Akl o

PR T Ay PP iy S JY I i vy
MUY U STTO W d I rOT ST, UEUL.r\'LyiJC WESTUT

4MA7 indoor support-type current o
transformer, block-type design
5t position 8 9 10 17 12 - 13 14 15 15 Orer codes

Operating voltage (maximug value)

B

il

ERERE E

Tem e ~ . [+~ =]
~N NN F T <+
|-V ) T @&
- -] & o th o =]
mg © m o, @ [
=9 =% o o' g <8
38 2.2 £ 3 a
WA w 8 & fr v i

67t position
Rated short-¢time thermal current

" 50 <. Notfortf,,=36 kv o
63 Notfor Up, =24 kVand Uy, = 36 kv

Configuration example

Indoor support-typa current transformer, block-type design
Maximum operating voltage U, = 12 kV

Rated lightning impulse withstand voltage Uy =75kV

Rated short-duration power-frequency withstand voitage Ug=28KkV
Rated short-time thermal curent Iy, = 16 kA

Example for Crder No,:
Grder codest |

20 siemensHG 24. 2000
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4M Protective and Measuring Transformers Eé; pment Selection
AMAT indoor support-type current transforméy, block-type design

gihjgth position pasttion:
Rated primaty current

8 9

10 13 12 16 Order codes

o ]
N $§ =
© 4 @ ]
=3 =] m D o
@ m o @ ™
[+ a a @ .
¢ o8 $3 &
$ g o [ v

E B &
Bomim®
e N
B2 .EE BB
TR R R
&0 ‘5 _igi}‘iin'ii'fu
75 BEE®HEEKEHR
100 - mEmEeER®A=" - .
125 L EE@AEEBERE B E
150 - PR wew
200 A EEHMNHESSEH2HA
250 ‘sE @ B EEEB®
300 M EEERWEEE
o EFPEFTEEY
500 g s mmE®H A Y
600 ‘R E mE®E @ 86 o
750 ez EEBRER&EE BB iy
i 3
1000 B EREBESREBE 1
1200 ) TEREENE N )
1250 G M EHEEWEDER 1
500 s B EEmEBE 1D
2000 e B B HEERE 1 F
/00 B E G EE BB ‘B BE'H q6
> 20 2 e R C 3 E
x 25. ®muHE 5E
2x 30 2 E B E 3G
2% 40 WEwEE B 3R
2x 50 E % m K HEHEH ER
% 60 pEEERERE R
2x 75 EEE EEEEHE 3L
2x 100 o EEE=E@EE 3 M
2x 125 A H E HEHHEES 3N
150 mmEmaBEEHN EXl
2x 200 s e mwmEEEERE 3 Q
2 250 "SR ENENEN 3R
2% 300 EE W E B O EBH 3 s
2% 400 s E W EBERERHN 3T
2% 500 mEEEHERHER 34
7 2x 60D g E A EBRNEHEHER ER'2
& Feasible (other combinations on o o3 o Ay ’
request) YA 4
£28
Configuration example

sndoor support-type carrent yransformer, block-type design
(U =12V, U, =75 KV, Ug= 2B KV, iy, = 16 KA}
Rated primary current Joy = 100 A

Example for Order No.:
Order codes:




4M Protective and Measuring Transformers -

8 kA

10% to 14th position Position;
Core versions

100A 125A 150A 2004 250A

300A 400A 500A 600A 750 A
- 1000 1200A 12504 15004 2000A 25004 100Xz,
CSATA L T T 10
SAOASOA L T T ok

oA T Mg
S EABA T ook

2)
E R E NN
S H NN
R E B EER
! 5 T EmE R
.30 "NoEEE
TS0 0 SEE o a N
5 LB "
B L e aw
5P 0 5 E % F n R
1o - ‘. EEE EE
15 LRI A
S i mmw A:
0P 10 5 EEEER A
0 NI AYEY A
15 EENER A
EI SRR n
05 F5 5 5 10 5 BEEREN E 1 L
0 s wemEE (B2 It
15 LB R = E 3 3L
S - - ) T RNEES T
05 F5 5 0P 10 5 . LELEE NI | E 1 19
R 0 - T BE R W oM (EiZ 2’
15 15 ‘'m & E 3 Q
A N T ET4] Q.
T F5 5 8 1w s D ENRR H 1 L
10 000 meaxma TEES i
10 15 B e AN H 2 L
15 15 EEE WiF L
(& 30 =z H 3 L
30 30 " e
1 FS5 5 1P 10 5 N EEE H T Q
0 10 B EEEw 2 1
10 . 15 LA I H 2 Q
15 15 R RRm RN -
15 30 BB R H 3 Q
.. 30 _ " § ‘H14 .9
B Feasible (other combinations on request) i : i
Configuration example b
Indoor support-type current transformer, block-type design i
(Un =12 KV, Iy = BKA, =100 A)
Thermal strength 100 Iy
1t core dass 5P; Instrument security factor 10; rating 30 VA
2 caore without
Example for Order No,: ! _i :
Order codes: § [ -+

22 SiemansHG 24 - 2009
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ment Selection
block-type design

4M Protective and Measuring Transformers Equ

T T

8 kA - with primary multi-ratio
10th to 14t position Position:
Core versions _OrderNo.:

125A 2¢15

A 2x 200 A 2% 250A

2x100A 2

9% 300 A 2x400 A Zx500A 2x600A 100 % Iy
XE0A 2XTEA L - 150xDy
2x40A 2x50A , 200 %2y
2¢30A o . , 300 % Ipy
2w20A ZK2BA . (400X

) nE R B
s EEY
05 Fs5 10 EREHE
R - ) R L
30 mE A H
-1 F5 00 . EmaE
15 B EER
- 0 samw
5p 10 5 3 E A
C10 : FR RN
15 ) B EEE
R o ommE
10 10 5 B EREE
ST ‘dimE® )
15 " E HBEE
05 f5 5 & 10 3 B E E 1 1
S L0 = Ei2l L
15 15 o E 3 L
.o 3 30 : o . B4 ik
05 FS5 5 1P 10 5. . mEEEE E 1 Q
e T [ e = ERP AR EEPALH
15 15 B W E 3 3 Q
R T e ST EIRCRL I )
1 FSS 5 5P 10 5 o mHEE BB H 1 1 L
10 SR LI =8 B 8 Mzt
1o 15 EE B # H 2 - 3L
15 15 BB R TR R N
15 30, Oe = w3 - 4L
30 30 B m Hal -4l
1 755 5 1oP 10 5 R B W E® Hi - 14
10 . .10 .. .. - ERHE ] H:2 ! 2.Q
10 15 g HEER H 2 3 Q
15 15 BB u W3l - 3Q
15 . o3 De= H3 -49Q
L. .30 - R Ho4 4 Q
& Feasble (uther combinations on request [ Notfor 2x 40 A B -
Configuration example
Indpor support-type current transformer, block-type design
(um=12kv,rm=8kA,f,,N=2x100A)
Thermeal strength 100 X fpy
19 core dass 1; instrurment secusity factor FS5; rating 15VA
2nd core class 10P; accuracy limit factar 10; rating 30 VA
Example for Ordey Now
Ordercodes: H

L
At
ot &

£
¥ Y A
\‘a‘ H\___/’ oA

e - £
\\-‘\ii p};_.._l‘e‘,_/
2o

16



Eq uipment Se}ectlon Abs Protictiv anéMeafftH‘tﬁgmﬁjrmE{s
[ ———i S Fiwars 'd@@rsﬁpp 4 “m[ztypeﬁ;un@qt_transm_mgekaiyp'éd g T e e e ey . . :

12.5 kA

10t to 14 position Position:
versions Order N

1

125A 150A 200A 250A 3007
400A 500A 600A 750A 10004

12004 1250.A 1500 A 2000 A 5004 100% 1y
Je0A T Sl 130xky
75A o o 200X iy
50A 60A B o 300Xk
_40A e 400x Ty
25A30A° T _ L o500/
20A ) _ 800 X fpyy

Fs:20 10 . L I
RO R e e e
05 Fs5_ 19 E NN EBNN
BT w W e we
30 N EEEKN
wOEse T ey Eiwnomw
15 " mEEamw
_ . N L RN
1 s . B A EEE N
10 T R '
15 NREE N
m C T e,
i w5 o N o NNEESX
10 e mEER
18 E B N Mg g
S e T e
05 F5 5 5 95 5 R EEENNER
© 10 o0 5 EE'E BN
15 15 LR
- S E
05 FS5 5 qop 10 5 B " EFEE NN E
) 10 T . E mmie g'm e
15 15 X EEE £
0 30 I TE:
1 F5 5 5 15 5 u HE R R Kg N H
10 10 AEEEN ]
10 15 B 2w m
15 15 LI Hy
15 30 E e H
30 30 o T
T F5 5 wp 10 5 LI L H
10 - © 10 ¥ BE RN iH
10 15 M B E RN I
15 15 B EENR
15 30 E K RE
o.om =
B Feasible {other combinations on reguest)
Configuration example
Indoor support-type current tmansformer, block-type design
Un=12KV, = 12.5KA, oy =100 A)
Thermal strength 150 XIpy
1% core class 10P; instrument secority factor 10; rating 5 VA
2nd core withoust
Example for Order No,; Cr i !

Order codes:
——

24 Siemens HG 24 2000

1A%



4h Protective and Measuring Transformers uipment Salection
. 4MA7T indoor suppor:t/ypgmrent transformer, block-type design

12.5 kA — with primary multi-ratio
10t to 14th position Position:
Order No

2¢125 A 2x 150 A 2x200A 2x250A

2% 30QA 2);400A 2x500A 2x 600 A 100 X Ipy
CI0AL . . 350% Iy
275 A ) , , 2005 Foy
IxBOA 2X60A 300 % Iy
_2:40A . 400X A
S OMBAIA 500% Iy

x20A _ 800X Jpy

02 FSt0 10

B HEE
- 5 T wdgm
05 Fs5 10 o B E EH HE B
15 - ' C EEE@EER
o BEENERSR
1. F5. 10 ¥ ®='®E@wE
15, -] M EE A E R H
% ... Emmwas W
s 10 5 E B ENRHEH N
S w0 .7 . " mammman v
15 TR RER] N
R . mWm v
0P 10 5 ¥ EBEEEEEK Q
Cow R EREEEE o)
15 WEWEEHN 9
o Tm S :
05 F55 5 5P 10 5 s EEEHDBHE E
T 0w . mmma g
15 15 E E N E
, 30 : 3 . . ., mam TE e
05 F5 5 0P 10 5 E EE@BER E
P e 7 EmeE e,
15 15 B EE £
- DTS- '+ R . E
1 F$5 5 5B 10 5 L] HHEHRGE
v 10  mEEmEBE
10 15 HEEEE
15 - HE @R
15 30 EAaH
.. 30 . - mnm
1 FS5 5 0P 10 5 B HE EEREEH
10 10 - E@EE B
10 15 B H R HE
15 15 EE & E®
15 30 #ER
3 30 B E
B Faasible (other combinations on request)
Configuration example
indoor supporttype current transformer, block-type design
(U= 12 KV, = 125 kA, Iy = 2x 100 A)
Thermal strength 150 X Ipy
1= core class 0.5; instrument security factor FS5; rating 15 VA
2nd care ¢lass 10P; accuracy limit factor 10; rating 15 VA
£xample for Order No.:
Order codes:
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Equ;pment Selection _AaM Protectwe and Measurmg Transformers

ﬂ' S — Tkﬂ —H_‘_jﬂ- ﬁ —3] fwﬂtsju‘j:p:ﬁgi ;]{ff "E-t*yl—m— —j-['_‘e—hj ﬂ:‘ i‘[ﬁm‘* 51 ”‘ﬁj:ejl;—_'; 75{"“ "l(—‘ \'{nﬁ'ﬁp »ﬂ- ¥

16 kA
10t to 14% position Posttions 3 2 3 4 5 6 7 - 8 9 10 11 12 - 13 14 15 16 Ordereodes
Core versions : ' AT e
R =
ZGGA 250 A 300A 400A 500A BO0A 750A 800A
. ,100GA 1200A 1250A 1500.‘\ ZODOA 2500 A - 100x Iy
CAZBAISQAC T T 150xTy
WOA L. 200xky
TBDATEA aoa T " 300x7y
SO MABOA ... A00xIy
pOAS b 800Xk
254 . o 800X Iy
WA T 1000y

] B R
. mEE WlE
FENE NENNDE
i W wim
30 ) ) EERRE
1 6510 mE.E: EHERN
15 N EE E ®E N BN
o e e mlmowoEle
5 10 5 ) " EE ¥ ENEN
o S E wR R EE .
15 E RN fl ]
T I N R
o 10 5 ) E N E NB2a3EgE
10 CRR N mimoE M _
1B B O ENNE ‘
- T : RN
05 F5 5 5P 10 5 mE NEERNN
- 10 10 |, B2 wE.E
15 } 15 i
30 3000 0 mie
05 F55 5 10P 10 5 ®nm EREaANR
10 R N =
15 15 ¥ E RN E
) .30 o3 i ‘mmoam (B4
t F5 5 50 10 5 R ER E HENES H
o 10 - EMoEoEE HY
10 IRE EENE H
15 . T15 BEEoEE wi
15 30 5 EN H 3
E N N EE YRy
1 F55 5 16P 10 5 B E R H RN EER H
10 0. mmumwas W22 e
10 15 "E R H2 3 Q
15 15 ‘B uE Hiz: . -.3°q
15 30 LI | H 3 4 q
30 ©o30 HER Hig! 4 ig

R Feasible (other combinations on request)

Configuration example

Indeor support-type current transformer, block-type design
(U= 12kV, I = 16 KA, Jpy = 100 A)

Thermal strength 200 x Iny

1%t core class 0.5; instrurnent security factor FS5; rating 10 VA
2nd core class 5P; accuracy limit factor 10; rating 10 VA

Ordercodes

26 siemens HG 24 2009
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4M Protective and Measuring Transformers Equipment Selection
AMAT indoor suppoft-typ t transformet, block-type design

.-
i

16 kA — with primary multi-ratio
10t to 14% position Position:
Core versions Ouder No,:

8 § 10 1112 -

13 14

2% 200 A 2x250 A 2x300A 2x400A

2x500A 2x600A 100 % Ipy
C2IBAXIS0A © L 1%0xT
ZXTQD_A_ } . . _ . 200xEy
_2X60A ZxT5A - . o 300 Ty
2x40A 2x50A o o A00xDy
2308 - S 600 % Tou
2X25A SQQXIPN
K2OA . 1000% Ty,

02 FSH0 10 HEEZH c 2
s i EEE RN elsl
05 FS5 10 HEE HEEHERB E 2
s s smmEmx 'E [
) 30 . ) E R HHEE E 0
1 5 W  , wHE ma ¥oEoE iR o
15 B u e M B EHE AR H o
T T3 S EE B EH TRy 0!
Lp 10 5 E B H ¥ N E B R L 0
i o T s EmmmE L o,
15 E R ENE L 0
0P W 5 g6 E EE ¥ ER Q i}
. 10 ' smmg. mEEEBAHE Q2 d
15 " EEHERN Q
w7 T T aew ol
65 F5 5 5P 10 5 H EmHE XN E 1
AR IR | B W omE.E 3
15 _ 15 BEEE E 3
30 30 o uom (B4 L
05 F5 5 1o 0 5 B ®EHEBER E 1 19
I T : mEER E2i0C1200
15 15 BREE E 3 3 Q
R 30 - B E ‘E'al i-ialo
1 Fs5 5 5r 10 5 B ER @ B EEBH H1 = L
10 10 ses EH Wlziio izl
10 15 mEE= Hz - E
15 15 28 B E R e tEL
15 30 2 2R H 3 ~ 4 L
I B _mm K4 i alk
1 Fs5 5 0P 0 5 aa @ B EHEE N H 1 1Q
10 10 ) BEEEE ‘Bz 22 Q
10 15 BEES H2z -39
15 15 BEE B E HE -39
15 30 BB H H3 -4@Q =
. 30 30 BB s 275 Q
E Feasible {other combinations on request) i
Configuration example
indoor support-type current transtormer, blocktype design
(U = 12 KY, Iy = 16 KA Ty = 20 10T A)
Thermal strength 200 X Fpy
1%t core class 0,5; instrurment security factor F85; rating 10 VA
2 care without
Exargle for Order No.:
Order codes:
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Eqmpment Seiection M Protectlve arid Measur;ng Transformers

P grRE e e [P

e AMAZ R A SUp p O R P e H G e oo Fhlotktypadesign

! - - —s= T - - Do L 3T 5‘
10%to 14% position PoslHon: 12 - 13 14 15 14 Order codes
Core versions Order N F : =l

200A 250A 300A 400A 500A 600 A 750A

1000A 1200A 1ZSGA 1500 A 2OUOA ZSDDA - 100x Ty
C1s0A L o L i 150Xy
. 100AT25A . .. 200xky
P75A » oL ; T 300Xy
50A60A o L 00X hy
mA o s 00y -
30A . . 800X Jpy
WA L 000Xy

S
b= oF B
FerBl Ev) et
o . "N EAE
R A L T
05 Fs5 10 Em I ERB R
' CI el o wwwwim
30 o " eENEE
1 s 100 . E¥ RESERE
B 15 EN REMNENGE
" - e W oE !
5 W 5 . L] R E RN NEE
o T e e mew
15 ‘ "N EER
DT g e !
0P 10 5 B LI | E R ENER
T g T e WEme nom
15 E R E NEX
oo T T e e
05 F5 5 5 10 5 ® @ wENGBEN
10 e N MY
15 o 15 ‘ ¥ Hn
- | P S T
05 F$5 5 1P 10 5 B HEENNBRBG®
‘ R I S0 T T Re W omR
15 15 B mom
30 ' T30 - LW
1 FS5 5 5P 10 5 2 @& E R ENEH
10 el ERENE
10 15 - EREN
15 2 15 e B m
15 30 e L
_ 30 - IR _ . m iy
1T F5 5 10P 10 5 BR EEEEER 1 1 Q
10 10 . BN E.XEE i2 2.Q
10 15 N B EE 2 3 Q
15 15 2 xam LEN 13.Q
15 30 EE R 3 4.Q
30 ) 30 = B (4 Q
¥ Feasible (other combinations on request)
Configuration example
Indoor support-type current transformer, block-type design- [E@i
{Upa= 12KV, Iy, = 20 KA, Ly, = 100 A) ‘
Thermal strepgth 200X Tpy
tst care dass 1; instrument security factor FSS; rating 10 VA
2rt core dlass 5P; accuracy it factor 10; rating 15 VA
Example for Order No.; ! ' ?(VF o
Order codes: I L

28 siemens HG 24 2009
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4N Protective agdieasuring Transformers A Equipment Selection
4MA7 indoor suppeerrrent transtormet, bjock-type design

20 kA — with primary multi-ratio
10t to 14t position Order codes
Core versions _ =

5% J00A 21250 A 2x300 A" 2x400 A

Ix50DA 2¢600A 100 X Jpy
2X150A S J 150k
2x100A 2x125A . . 200% fpy
TS A S - 300 % I
250 A 2x60A L oL 400xdm
wAOAT L . 500
2x30A . 800 % Foy
2X2BA : i 1000 % Iy

=
Le e
[ in
Fs10 10 B EEBEE
1B mEERE
65 FS5 10 ) LI HmEEBEBR
CLos ) " mmsmmn
30 7 W EBE
1 Fs5 10 mR %8 EEEHE
15 E g ®WWEDEB
- 7 mmmam
5p 10 5 HE & E B HER
15 HwEE
DREET- - B oL mm, DA
0P 10 B Wm B EHEHEMN A
B 10 ) " g mEEEAEE ! A
15_ . IA! E B BR
B B
05 TS5 5 5 10 5 " E B E BB
e S . mmam
15 15 B En
. 30 . . 30 - CoC BB ".‘ f.;
o5 Ff5 5 1 10 5 EHERHEE E )
0 I ¥ BB HE B2
15 15 " EH E 3 Q
, 0 30 . . am= EfAlTiag
1 Fs 5 &S 10 5 ®E EeuEEB® H 1 L
10 10 emmER Mi2i imi2UL
10 A 15 noHEE H 2 3L
15 15 ‘mE @ R Hizi oozl
15 30 BB H 41
T .30 . . mm H 4L
1 F55 5 10 10 5 ®# @ B HERBE T Q
10 i 10 @B EHEH 2Qq
10 15 B @B A 3 Q
15 15 2§ B K R
5 ) 30 H & 4 Q
30 - 30 B E ‘4 Q

B Feasible {other combinations on request}

Configuration exampie

Indoor suppart-type current transforme?, block-type design
(U= 12KV, Iy =20 KA, Tpy =2 100 A)

Thermal strength 200 X Tpy

1% core class 1; instrument security factor F85; rating SVA
2 core class 10P; accuragy fimit factor 30; rating SVA

Exarnple for Order No.:

K
[
v
) -
1.

Order codes:
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o 4M Protective and Measuring Transformers-
Rp— T e S R T T T G e

[T e wee— e e m— e

25 kA
10% to 14% position Fosition:
Core versions

- B8 9 1011 12 ~ 13 14 15 16

B

250A 300A 400A 500A 600A 750A
10004 1200A 12504 15004 2000A 2500A 100 %y

S200A oLl St 150xdy
1_25A_]SDA__ L N ) _2003(_13,\;__
JT0A T Co L 300k
AL . 800xky
50A 60A - PSR U B00XEy
404 N ) 800 X fy

o m

= L]
T EieE mw
LI B
o e e
30 ENEEE
1 5 10 R N NN NTE
15 [ B X N ENR
o Y E e =
5 10 5 = MEoEREEE
' 10 - 0 mammoaw l
. 15 REoEoER
T C tmE o
0P 10 5 . ) ) u LI
’ 10 E . o ii"i ] .
15 EEE ok
T o TmE R
05 5 5 s 10 3 N EEEBEREN
| 10 o e e wte
15 ) i5 LI
.30 . 3¢+ coo 'R
0.5 FS5 5 0P 10 5 = E B LN | E
L S0 e elE e e R YEY
15 15 LI E
R R B T B LE
1 £S5 5 5P 10 5 ] H B EE R H
' 0 T mww s tH
10 .15 588 H
15 15 N (H
15 30 X H
S I . ‘= H
1 FS5 5 1P 10 5 | B R EH DB
10 10 EEEE MR
10 5 N E N Em
15 : - 15 B E KR
15 30 5w
30 30 LI
R Feasible (other combinations on request)
Configuration example
Indoor support-type current transtormer, block-type design
(U= 12KV, I = 25 kA, Iy = 10D A)
Thermal strength 300 Xhpy
15tcore class 1OP; instrument security factor 10; rating 15 VA
2 core without
Example for Order No.: N i 1‘
Order codes; iy

30 SiemensHG 24 2009
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M Protective and Measuring Transformers Equipment Selection
| AMA7 indoor support—type(c- rent transformer Jblock-type design
s

25 kA — with primary multi-ratio
10th to 14t position Positon:
H Order No.!

dercodes

9101112»-13%415

[=}

£ J A ) 1_(}0x1m
2200A_ | .. . Co L A0
21254 21504 200 %oy
21008 | 300% Iy
KISA B 400 x Ty
24504 2x60A S . : 500 x Iy

MAOA o ~ BOOx

40

02 ¥510 10 mEEHE c
R - T . wEmEE iy
05 FSB 10 ) i B 2 e @mEEHRE £ 2
CLoB ' ' weaoERE el
30 N E®B &K EHH E 4
3B 0 ' m momEEAE iz
15 .. o mau B EH 3
D T . mmEmuE ia
Ep 10 5 ] E RN EEBH | L
o T . mmmE R e
15 ® EBERE
R TSSO oomEM
e 10 5 ] ®m R E R EE
I U B - ' - E HKE B &
LB , mmEmmEE
05 FB 5 5 0. 5 EREBER
TR [ A LALEL I
15 15 mEH
R S S P
o5 F5 5 1P 10 5 B mE@ s HEEER
T @ 2 2mmmEE
15 15 g A @
. 0 . 30 .. . . &=
1 s 5 5 10 5 B ®mHEHER
0 L1 . m e E BB L.
10 - W B EE L
15 - 15 Wweun o
15 30 E g ) L
, 30 o x ... ... . EE (H.4 L
1 FS5 5 10p 10 5 [ B B HE BB H o1 Q
1 10 E W WEHRE WL Q
10 15 ®E B ER H2 -39
15 15 m e HE B3 -3 ~ s
15 30 B B H 3 A Q
_ 30 300 ] 4@
B Feasible (pther combinations on request}
Configuration exatmple
Indoor suppost-type cussent transforrer, block-type design
{Um=12kV,Im=25kA,Im=2x1ODA)
Thermal strength 300 X Iey
45t core class 10P; instrumert security factor 10; sating 15VA
2nd core without

Exarnpie for Order No.: E: ;
Order codest s

Qs

17



—_—
—AMBrateetiveand Measuring Transtormers

R i et R

31.5 kA
10% to 14t position Posttian:
Core versions Order No.;

5

600A 75CA 1000A 12004

T250A 15004 2000 A 2500A . . 100X Ty
250A 300A A 150k
.oZoAa . .. 200 % Jyy
125471504 o 300X ey

..o 100A —— _A00xhy,
N . .. c L B00X ey
60A ) o 600 %7y

L 80A I S a0,

404 1000 X7, _

~ | N
15 el T R e
05 Fs5 10 X EENENER NG
T e LR B w IR
) 30 o ' LI B
L1 RS 00 _”:HM!EE%?iH
15 ENENENBD N R
: 4T N RN
5P 10 5 B ERENRE NS
e R Rk Ew
15 L BENNERERN
.30 R N BT
10p 10 .5 lllll_lll
' C oo S e e
15 ®aew
A N R L T
05 Fs5 5 sp 10 2 fEENEER
T T e T e
15 T 1 B ox
- oD g
05 F5 5 10p 10 5 BMEEAR NN
0 T 4y B RE N Ew
15 15 R BN
... .30 T T
TOF5 5 5p g 5 B R N ERERp g
0 (i I EEE RN i
10 15 RE NG T
15 15 EEomag L
15 30 . M ou L
30 I ; o B un
T RS 5 10p 10 5 ENEEEREE & Q
0T gy B woow e o
16 15 B N o m i )
15 ‘ 15 R EEN Q
15 30 B Ng Q
L0303 ¥ n Q
W Feasible (other combinations on request}
Configuration example
Indoor support-type current transformer, block-type design
(Um=12kv,1m=31.5kA,1m=1GOA}
Thermal strength 400 XIpy
1% core class 0.2; instrument secusity factor FS10; rating 15 VA
20d core without
Example for Order Mo.:

Order codes:
—_————

32 Siemens HG 24. 2000
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. 4M Protective and Measuring Transformers Equipment Selection
AMAY indoor support-type current transformer, block-type design

fo)

31.5 kA — with primary multi-ratio
10t to 14 position
Core versions

Pasition: 1

2x300A 2x400 A 2x500A 2x 600 A
_ 250A 300A UL
200A
125A 1504
J100A_ } T L5
75A L C L BOBXky
§0A , o 600% Iy
SOA .. 80Xk
__sO0A ] 1000 Zyy

S
o
02 FS10 10 B mEEEES
T s S mmmaEw
05 F5 10 B HEw i EHEREEER
T s 7T mewem'mmum
) 30 ‘"amuMEEEE
4 fs. 10 .. - mEmEEgEAm
15 E R HEEHBREHS
om - C T amamE
5 10 5 Z B ERERNER
R T T M R EREEE
15 E M@ EEER '3
S s Lo . . mmaE A
P 10 5 # ERMEEHNEER 1
w0 wmEmEEmaE 2
15 ) B E EWEETE E)
- B T “Emom.w (&7
o5 FS5 5 5P 10 5 E M EEERERRE 1
10 0 S mEREE 127
15 15 EEE 3
X - T - mE'm 4t
05 F5 5 1P 10 5 W HEH®EEHS®SH
10 : 10 B R 8 BR
15 15 ) L
} 300 » .. &= Efal
i1 f5 5 5 10 5 ®EWEEHENEHR Ho1 L
w10 EmEEEE W2 L
10 15 EREE H 2 L
15 : 15 uERE Hia L
15 30 E R H 3 L
30 R 't B © @mm W4 w
1 F5 5 1P 0 5 ®mEEEEHEBDEH® H 1 Q
1. - 10 B B W@ EHE Rz Q
10 15 EEoEH H 2 1 Q
15 15 %8 EE RE R
.1 % L H3 =~-40Q
L x W ) LI o4 Zh4 Q.
® Feasible {other cambinations on request) : §
Configuration examplie
indoor support-type current transformes, block-type design
(Upy= 12 K, Iy = 31.5 KA, Foy = 2X 100 A)
Thermal strength 400 X Tpy
1% core chass 0.5; instrument security factor FS5; rating 5 VA
2nd core dass 10P: accuracy limit factor 10; rating 5 VA
Example for Grder No.:
Order codes:
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AM Protective angi Measgrln_g_“rgp_sfg(mers B

e e e e L e g e Bt
SR R SR BN FI TS TO e =50t Y PEGUHIYTT

i,

40 kA
10t to 14% position Posiion: 1 2 3 4 5 6 7 - & § 10 11 Ordler codes

Core versions Order No; @@@j@@@ﬁ i

4

400A 500A 600A 750A 1000A

1200A 1250A 1500A 2000A 2500 A 100X Jyy
0A - T SR R LTy AN
200A 250A o S .. 200%ky
1BOA T o .. 300kl

400 Iy

| T00A125A

J7A T L o B00xgy
50A o ) 800)(pr
S0A R 1111435 S
g.
02 F510 10 L ] " LI
PR - S oL s EwTe mie
65 F5 10 .. = =mom M E & EN
o 5 CLoemE e o
T | “uma's
SO T - T [ LM EE. ENE RN
15 = MR HEEER
3 T W
5P 10 5 E R E K ENER
T T momtm WE
15 EEME R
30 R T I N R i
P05 meN MEE N 9
‘ 0 ) SN RN Q.
15 - ] E N | ® Q
05 f5 5 5P 10 5 N EE EREEN E
.o e T WeeE Rl (E
5 1 aw E
- (N S R
65 FS5 5 10P 10 5 @ R o®m HE PN
L1 ¢ C mE'E E'E E{
15 15 R B E E
- 30 L R E- 4.iq
1 F55 5 5 10 5 mEn ERERER H 1 L
10 B N N ‘Hiz 2L
10 15 EENE H 2 -3 L
15 s e NE SRS E RN
15 30 (] H3 -4
30 30, : = H4-TalL
1 F5 5 0P 10 5 mEE BEERR H1 -14q
10 o0 o ERE EE Hizlioi2ig
10 15 EERE H 2 -3 Q
5 B %= 88K Hizi_ -l3'e
15 30 R H3 -42q
- .30 LI H14
B Feasible {other combinations on request) o
Configuration example
Indoor support-type current transformer, block-type design
Uy = 12RY, Fy, = S0 KA, Jpyy = 100 A)
Thermal strength 400 x Ipy
1% core class 1; instrumenit security factor FS5; rating 5 VA
2nd core class SP; accusacy Erit factor 10; rating 5 VA
Exampta for Order No.: e e T
Order codes: . { ; ! }

34 SiemensHG 24 2009
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¢ 4M Protective and Measuring Transformers Equipment Sefection

4MA7 indoor support-type cu =féq transformer} block-type design

40 kA - with primary multi-ratio
10th to 14th positiun Position:
(_:o;e versions Order No.

12 3 4

5 ¢ 7 - B 9 101112 - 131415 15 Order codes

. X400 A 2x500 2x600A 100 x oy
© 2K30A . 150 X Tpgy
| 2x300A 2X250A ) 200 xJpy

. 2x150A - 300X Ioy

2x100A 2x125A 400X Ty
_ISA U o 600X fey
. 2X60A . 800xJpy
. ZS0A S L 1008 xJon

e ! B EHE
ST s T T RmEaE
05 F5 10 , EmE B HEEHR
15 ' Em _mmEwH
30 m B RAEEHR®
¢ oms . EEE BEAwE
15 . E@mE ®2EBREN
S T m wesmmE
5 16 5 EEE EHEREODE
10 m EwEEE
15 _ B B W B
oo 3 P R
P 10 5 EEEH EEERBREHN
L e - l - - _.'i =
15 -] B @ E B
) L -, wmm@sm
05 FS5 5 5P 10 5 L ] B EEENH
v (R BEEEBHE
15 s uEE
IR - T - B . -Enm )
05 Fs5 5 P 10 5 EE HEEEE E
10 S VR EEH SR B
15 15 B EEB E
30 R B EoE [E]
1 F$5 5 sSp 10 5 WmEER HEERBN H
' 10 o EmERE W
10 15 B RHE H
15 15 RHESE H
15 30 -] H
.30 - N M
1 F5 5 1P 10 5 HEW EERHER H_ \
T P | E- @B B H ¢H,
10 15 mEEE H
15 15 BE W H
s 30 m = H
. _m o 30 L
B Feasible (other combinations on request)
Configuration example
indoor supporitype current transformer, block-type design
(U, =12 KV, Iy = 40 KA, Fpy= 2 100 A)
Thermal strength 400 X Ipy
19 care class 0.2; instrument security factor FS10; rating 10 VA
2nd core without
Example for Order No.:
Order co
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Equipment Selection A Profcect!ve and Measuring Transformers

%Mﬂ%ﬁﬁowrppoﬁﬁypéwrenm"amforwbiocqupu destgir———

e, = - - . e e - R
10th to ‘!4'-hpostt|on Position: 2 3 4 5 § 7 - B § 101112 - 13 14 15 16 Ordercodes
Core v Order No @@ e -

500A 600A 750A 1000A 1200A 1250A '!5ODA

Z000A 2500 A ) - 100k
400 o . o © 150k
2504 300 A - . L. . 200xIy
2004 ) C B0y
125A 150A ‘ o 400 X Iy
100A C o C 500X
754 A Cee 800 xfy,
604 L , 1000 X 2y

E X E RS A

L mEEEE A

0 E R EERE A
Sos B SN N R M HN | [a; -

30 . MR ER NN LA

1 F5 10 BN NEE AR E A
15 Em N EEHEERBN A

I I s R E R EEE A,
5F 10 5 L EEKEERN A
‘ ©10 P RE e mEw A4

15 E ¥ EREN

. 30 Pl e L &
P 0 5 EE ENERNGEN Q A
10 TR o mEwEE o [&

15 NN EEDEN Q A

S L300 o mmEw e iA
0.5 Fsh 5 5 10 5 = R EENER E P L
10 N 00 E B NN E {E {E

15 15 " E KR E L
T I R S [E] L
0.5 Fs5 5 1P 10 5 F HEHEERBRN E - 19
10 ;o T R RENRE [E-i2 i21g

15 15 ENER E 3 Q

30 . 30 + _ m lE. 4 g

1 F6 5 5P 10 5 H ¥ B oERBHE | L
0 w0 " . E M REEE (W2, 11

10 15 ERE N H 2 L

15 15 E XN NE iH 3 AL

15 30 E N H 3 L

30 30 " HoalTTT gL

1 B8 5 10P W0 5 E EEEERDN o1 Q
10 .. . EERmRERE He2 | g

10 15 HERER H 2 3Q

15 S |- WEEE H31 [-73g

15 30 EME B3 -429

30 .. 30 L} W4l -14iQ

B Feasible (other combinations on request)

Conflguration example

Indoor support-type current transformer, block-type design
(U= 12KV, Iy, = 50 KA, Loy =100 A)

Thermal strength 500 X Iy

1#t core class 0.5; instrument security factor FS5; rat:ng 5VA
2% core class 5Py accuracy limit factor 16; rating 5 VA

Example for Crder No.
Order codes:

36 SiemensHG 24- 2009
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40 Protective and Measuiing Transformers Eq ipment Salection
k 4MA7 indoor support-type currerijtransformey, block-type design

50 kA - with primary multi-ratio
10t to 14t position Positon: § 2 3 4 5 6 7y - B % 10 1112
Core versions Order No.: Chi

st
M500A 2x600A T 100 X Iy
LomAGOA C 150%w
2250 A 2x300A ) 200 xJpy
2% 200 A o , 300 % Loy
K125A 21504 400 X Iy
w00A R * 500X /o
2%75A o 800 X Iy
| 2x50A 2x60A e 1000% Joy

m |50

1.

EEEHEER A
(L s S mRERE la
05 Fs5 10 EE ®WEHEEHER A
s MEEBEE iy
30 B2 EEBN A
1oFs 100 mE ‘muwEmuEs 1A
15 E E EEEREH A
oL W - T emEEmE ‘ iA
5 16 5 EE RNuUuUEBHR A
0 .. .mEEEEE A
15, HEERAH A
S 30 ... mugm A
1o0p 10 5 ) B w AEHERH A
e Ty T EEERE B Y
15 EREEE A
...... S0 L L. mEE BY.S
05 F5 5 5 10 3 5 EBEE®EAER L
10 T ‘B EEHE L
15 15 E &
om0 s LA
05 Fs5 5 1P 10§ B EREHEEEH
10 B [ BEEEHE
15 18 B EE
oo 30 . = :
f F5 5 5 10 5 2® HEERRBR H
T S 1 BEE AR H :
10 15 BEEE o L
15 L e Ml i
15 30 BB H . L
30 ) 30 , & Wial AL
1 F5 5 1P 10 5 ® BHEZHEHEER H1 -10Q
o T 10 EEEEEY Hizi-i-:21Q
10 i5 HE R B B oz 3 q
15 15 EEHEEH ‘H 3 31:q
15 ‘ 30 EEE H 3 4 Q
T - O S L H4lo- 40Q
E Feasible (other combinations on requast) Lo s
Configuration example
indoor support-type current transformer, block-type design
(U= 12KV, Iy, = 50 KA, Iy =2x 100 A)
Thermal strength 500 % Jpy
15t core class 0.5; instrument security factor FS5; rating 5 VA
2nd core class 5P accuracy limit factor 10; rating 5 VA
Exampie for Crder No.: ‘
Order codes: S

Siemens HG 24 - 2000 37
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Equipment Selection 4M Protective and Measuring Transforrmers
—4} !VFA;'HV-I #deaf—suﬁper{-{ype-euﬁent ti'uuafui’mcu, EEULE\‘tyPﬂ a::;iyu e ——— e A
10% to 14th position
Core versions
_750A 1000A 1200A 1250A 1500A Z000A 2500A 1007y,
S00A 60DA - ; ‘ ' - 150 Xipy
woA T 2000y _
2504 300 - : : 300Xy
200A 400 % Jpy
125A 150A o . 500 % Tay
. 100A _ 8O0 X Fpy
75A S : 1000 % Fpy
1 L )
. ERNE R
0.5 FS5 10 = ]
S5 L EENNE]
. 30 2 NENBE
1 S5 10 B onE.EE
15 N EERBE
- 50 ENEE
510 5 ERERE
' 16 5 RREE
15 LRE I
‘ 30 , ST N
o w05 ) E = HE EERNMN
10 : L R mEmE'mE N
15 EEEKEE
Lo . mmAn
05 F5 5 5P 10 5 H R EEE®RN
0 IR E R AN R
15 15 [ O I
-30 - R . ] n
65 FS5 5 10P 10 5 N EREERE B3 -149
0 10 CmmEEN B2l < 2 ‘
15 A Emx E 3 -2 Q
- 3, .= Ei4ficia]q
1 F5 5 5 10 5 H EEARBEB® Hi1 -1
10 I XK ERB iz s a0
10 15 HE B E N R H 2 - 3 L
15 o1 AEmE i34, - 3L
15 30 HoE H 3 4 L
30 30 = L SRRCIE SN
1 F6 5 1P 10 5 ® EEERNEHN H1 -14g
[ 10 - TR ERRER M 2b-ic.2]e
10 15 BN EHEN H 2 - 3 9
15 15 EEE R H 3] j-3iQ
15 30 | ] H 3 - 4 Q
LWL 3w WAL= ae
R Feasible (other combinations on request) A ‘ }
Configuration example ! i ;
Indoor support-type current transformer, block-type design i e
(U = 12KV, I, = 63 kA, Ipe = 100 A) !
Thermaf strength 800 X fpy
1%t core class 0.5; instrument security factor FS5; rating 15 VA
2rd core without
Example for Order No.: 7 Bom| ;|
Order cades: | RN B 'R i_ [

38 SiemensHG 24 . 2009
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4M Protective and Measuring Transformers

A
/
63 kA — with primary multi-ratio
10% to 14t position Positlon: 1 Order codes
Core versions Order No ‘ L
Atnte

. 2X500A 2x600A _ 150X Jey
W400A_ . 0%l
2x250A :300A 300 % Jey
wW0A - 400X Iy
2% 125 A 2x150A 500 x g

_2xi0A B BOO XJpy
2X75A ~ . 1000 X Jey

-3 - B
Lm0 T T e
05 FS5 10 EE B EBEHR
50 W HEERE®E
30 _ . EEBRBNH
1 Fs5 100 ‘a8 B BB ®=
5 2N 2 E B HEH
N -  mEa'm
5p ¢ 5 B 8 HEE HEHER
10 % B ®EE
15 O® E &R
S L s
P 105 A uE E E M EBER
T 107 ' ‘@ B @ A.0E
15 B EH B REE
S .mc . . .  mEHN
o5 F5 5 5P 10 5 E mEmEERA
; © 10 S - B "B E®m
35 5 "
P ' - | DR .t om.
05 F5 5 10P 10 5 B m e WEE qQ
10 10 BEEEE B i
55 15 BB E Q
- 30 . m E alg
1 FS 5 S @ 5 B EEEEE H 1L
T T w T TIESEE Y
10 15 B E 8 H H 2 - 3 L
15 15 BEE RN XY
‘15_ 30 H H 3 - 4 L
30 30 ) ] H Al 4L
1 FS 5 10 10 5 B ®W EHEER H1 -1249
LW e 10 =2 @RER B2 =200 |
10 15 BEEESN Hz -30Q :
5 15 LB M3y ‘=39
15 30 EE H 3 - 49
- - - - A4
B Feasible {other combinations on request) O Not for 2x 125 A T E
Configuration example
Indoor support-type current transformer, block-type design
(U = 12 KV, [y =63 KA, Ty = 2% 100 A) -
Therma! strength 800 x Ly .
19 core class 0.5; instrument security factor FS5; rating 5 VA
2rd care class 10P; accuracy limit factor 10; rating 5 VA
Example for Order No.:
Ordercodes: ;. i hYERE ) Do Lo
ﬁﬁ@wﬂ @ . J slemens HG 24- 2000 39
. {
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Equipment Selection : 4M Protective and Measuring Transformers

A NSO S APPSR CUTrent trans Tt blocketype desigh- ==

15t position Positon: 1t 2 3 4 5 6 7 — 8 9 1011 12 - 13 14 15 16 Order codes

Rated secondary current Order No.: e = e e e [ S

1A - ., Withoutdrdcore
SA o " Without 2r core
1A . A,
5A _ £ 5A°

1A - . 3A

5A P 1A

164 position
Additional features

50 Hz, VDE marking
50Hz, IECmarking |
50Hz, VDE marking with approval 1
BOHz IECmarking = -~ - - : _
Further not listed special versions (only after consultation with the
order processing department in the Switchgear Factory Berlin),
_ Information adcitionally in clear text.

1) Only for class 0.2 and 0.5

With routine test certificate in GermaniEnglish

With capacltive layer for voltage detecting system 6kv
10KV
15ky

Differential earth-fault bélanée ‘i‘n pm;gqtic;n care
Other special versions on request

Configuration example

Indoor support-type current transformer, black-type design
Maximum operating voltage U, =12 kV

Rated lightring impulse withstand valtage Uy = 75 kv

Rated short-dusation power-frequency withstand voltage U, = 28 k¥
Rated short-time thermal current I, = 63 kA

Rated primary current Jpy = 2x 100 A

Thermal strength 800 x Fy

15t core class 0.5; instrument security factor FS5; rating 5 VA
2nd core ciass HOP; accuracy fimit factor 10; rating 5 VA.
Rated secondary current 15t core 14; 2™ core 5A

Power frequency 50 Hz; marking according to 15C

With routine test certificate in German/English

With capacitive layer for voltage detecting system 10 kv

Example for Order No.:
Order todes:

A0  Siemens 4G 24 2009

179




AM Protective and Measuring Transformers

Eq\u' ment Selection
AMB1 indoor support-type current transformen single-turn design

/

7

AMEB1 indoor support-type current
transformer, single-turn design

5th position Position:
Operatin Order No.

Ocler codes
g voltage (maximum value)

See page 42
See page 42
See page 42
See page 42
Ses page 42
See page 43
See page 43
See page 43

e

~12 - e - 75,
s75 0 D088 ‘ o33
24 . 128 50

67t position
Rated short-time thermal current

o300 . ol : Sl 5
500 . . S e g B

Bihygth position

Rated current

1500
2000 - C B

2500 ' E

3000 .
4000 B
5000 ' " Only4mBi3 8

6000 Only 4M813 B

B Feasiple (other comblnations on request)

Configuration example

Indeor support-type current transformer, single-turn design
Maximurm operating voltage Up =24 KV

Rated lightning impulse withstand voltage Uy = 125 kV

Rated short-duration power-frequency withstand vaitage Uy = 50KV
Rated short-time thermal cursent fy, = 360 kA

Rated primary current Iy = 3000 A

Example for Order Now
Order codes:

18(




___Equipment Selection : - S M@tﬁé&i&éﬂﬁﬂﬁm'{@ |'r§7n5ro_rlme_r_s_.m
: —MEFindoerstppo Fitype-current-transformer-s igle-tarn-dresigr i m B e e

0% to 14 position Pasition; - 8 9 1011 12 - 12 14 15 18

EEER

Core versions

Seepage 43

See page 43
See page 43

1500 A 2000 A

2500A 3000A 4000 A
SC00A 6000A .

=
u L]
" TN
™ C
FEREE
B e
=’ R w
; [ RN
W 5 T
WP 10 30 u RN
S 60 LT ..i
05  FS16 15 5p 15 0w H B oK
30 30 m.m AR m
o 30 6C Ew
i 10 15 5 qp BOEREH N RN
30 30 E N ORER .
N € T e
05 FS10 15 qpp 10 15 B ENEME B
30 30 EEEEEE &
60 60 = w
1 FS10 15 tap 10 15 B HEERE E
30 30 = LR BN 3 B )
C

60 ' 50
B Feasible (other combinations on request)

Configuration examnple

Indeor suppart-type current transformer, single-turn desigr
U =24 KV, Iy, = 300 kA, Iy = 2000 A)

Thermal strength 100 XIpy

¥ core class 0.5; instrument secutity factor F$1 0; rating 30 VA
2 core class 5p; acceracy firnit factor $0; rating 30 VA

Example for Order No.:

Ordercodes: | b

42 SiemensHG 24 2009
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AM Protective and Measuring Transformers E'qui&ment Selection
4MB1 indoor support-type current transformer; ingle-turn design

A
15% position Position: 2 345 86 7 9 10 31 12 - 13 14
Rated secondary current Order No. RET-] | -5

'.

CIA - Witho

5A © without2 core:_
1A 1A
5A . : " 5A )
1A S5A
5A Y
16t position
Additional features

50 Hz, VDE marking

50z, IEC marking _
50 Hz, VDE marking with approval
g0z ECmarking - o
Further not listed speciai versions (only after consultation with the

arder processing department in the Switchgear Factory Berlin).
tnformation additionally in clear text.

1) Only for class 0.2 and 0.5

Special versions
[ e

With routine test ¢ te in Geqm
_* Other spadial versions on request,

Configuration example

indoor support-type current transformer, single-turn design
Maximesm operating voltage U, = 24 kV

Rated lightning impulse withstand voltage U =125kv

Rated short-duration power-frequency withstand voltage Ly = 50 kV
Rated short-time thermat current [, = 300 kA

Rated primary cuarrent Iy = 3000 A

Thermal strength 100 x ey

14 core ctass 0.5; instrument security factor F516; rating 20 VA
ond core class 5P; accuracy limit factor 10; rating 30VA

Rated secondary current 1%t core 5 A; 2 core 5 A

Power frequenty 60 Hz; marking according to IEC

£xample for Order No.:

“BRAPHO C
| OPUTAHAT
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Equipment Selecticn. , , T - 4M Protective and Measuring Transformers :
T iRder bos hing-type-currénttranstorme er-sigle-tara-de :§—i§ﬁ"w e D e e nm e e

4MC2 indoor bushing-type current
transformer, single-turn design

5t nosition

Operating voltage (maximum value)

Position:

12 -

1

See page 45
See page 45
See page 45
Sew page 45
See page 45
See page 46
Ses page 46
See page 46

6% to 9% position
Rated short-time thermal current/
Rated primary current

80 200 ] .73
100 " 1000 i S ars
120 f20 . . L6
150 . 1500 : F 7
200 Z_UOD _P__ 2
250 . 2500 Bla;
300 3000 85

Configuration example

Indoor bushing-type current transformer, single-turn design
Maximum operating voltage U, = 36 kv

Rated lightning impuise withstand voltage Uy =170 kv

Rated short-duration power-frequency withstand voltage Uy = 70 kV
Rated short-time thermal current I, = 50 kA

Rated primary current Iy =500 A

Example for Order No.:
Order codes:

44 Siernens HG 24 - 2009
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v 4M Protective and Measuring Transformers Equiprent Selection
AMC2 indoor bushing-type curren ransformer, single-turn design

3

[ PR T N o L T Lo - IR
10t to 144 position Posidon: 1 2 3 4 5 & 7 Ordarcodes
Core versio ‘ OrderN s ERCALT

See page 46
See page 46
See page 46

150 A 200A 300A 400A 500 "G00 A 8OCA

10004 12007 1500A 20004 2500A 3000A . 100%Iw

Fst0 I B REE
| 15 ) BB EEH
05  Fss 15 EHEE
T wm e A
05 FS10 15 . B A
1 £S5 15 B REE la:
e 30 L E -] A
R T R A
¢ 10 15 EEEEN A
: 0, RERgE Iy
. o0 , L A
02 ~ FS10 10 10P 10 30 mHEE B g
» B 30 ®muERE
o5 FB 15 10 3D 5 R B EE
15 30 B BB E
: T .30 ®WEBBREE
) 30 60 HEYNH
05 fsi0 15 1P 10 15 S |
} 13 ‘ . 30 . o
1 Rs .15 om0 5 B uHR H
15 30 EREER H
30 50 mERBHE H.
30 63 W ERE H
1 Fs0 150 1P 10 15 I Fr
15 30 B 2

@ Feasible {other combinations on request) Do L B - L

Configuration example

Indoer bushing-type current transformer, single-turn design
(U = 36 KV, Ty = SO KA, Jpy = 500 A

Therma! strength 100 X Iy

15l core class 1; instrument security factor FS5; rating 30 VA
2 rore ¢lass 10P; accuracy fimit factor 10; rating 30 VA

Example for Order No.:
Order codes:

[ pRPROC |
| OPWrHMHARA|

“?{J\\\‘/‘
fé; 4

et
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_Equipment Selection  * . .. . _ . - AM Protictive and Meastiting Fransformers
_ ; B i R st S s ————AA apenuidbeliin T

i

15% position Posiion: 1 2 3 4 5 ¢
Rated secondary current Order No.: T

10 11 12 - 13 14 15 16 Order cades

[ o

1A _ . - .. Without 2rd core
5A ‘ t Without 20 core
1A L. 1A
_5A _ ) ' 5A o

1A ., 5A
54 o 1A

16t position

Additional features

50 Hz, VDE marking

B0Hz lECmarking . -

50Hz, VOE marking with approval

60 Hz, [EC marking B _

Further not listed special varsions (only after consultation with the
order processing department in the Switchgear Factory Barlin}.
Information additionaily in clear text. )

1} Only for ciass 0.2 and 0.5

Special versions

. With routine test certificate in German/English
Other special versions on request ™

Configuration example
Indoor bushing-type current transformer, single-turn design E@E
Maximum operating voltage U,=36kv

Rated lightning impulse withstand veltage Uy =170 kv

Rated short-duration pawer-frequency withstand voltage thh=70kV
Rated short-time thermal current iy, = 50 kA

Rated primary current fpy = 500 A

Thermal strength 160 X Koy

1% core class ; instrument secuirity factor FS5; rating 30 VA

2rd core clags 109: accuracy limit factor 10; rating 30 VA

Rated secondary current 15t care & A;2rvdecoraq A

Power frequency 50 Hz; marking according to VDE

Example for Order No.:
Order codes:

46 Siemens HG 24 - 2009
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4M Protective and Measuring Transiormers Equipment Selection
4MC3 indoor bar—w yshing-type gurrent transformer

%,

4MC3 indoor bar-primary
bushing-type current transformer
5th position

Operating voltage {maxim

position: 1 2

Order codes

ek EE

R |
ix

o w ow 0 M o O o
<+ T <+ v < < ~
@ @ o o owmoa o =)
[= = = ] = =T~ =] =]
§ © m m M 8 @ m
I - S <N =N a g e a o
w8 @ @ oa o o a
Ta @ o & a4 a @ al
L\ v oo L]

6th to 9t position
Rated short-time thermal current/
Rated pri

Cenfiguration example

Indoor bar-primary bushing-type current transformer

Maximum operating voltage U, = 12 kV

Rated fightning impulse withstand voltage U, = 75 kv

Rated short-dusation powerfreuency withstand voltage Uy = 28kV

Rated short-time thermai current Iy, = 400 KA
Rated primary current Jpy = 4000 A
Exampie for Order No.:
Onder 857 e e i €. 1 12
rder dodes %Q?HQQ i
L OPUTRHATIA
[\ T
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Equipment Seiection _ AMProtective and Measuring T{ansformers

AMESRdBaE l:-m b ot
¥ ‘E-rn—n..._, uu.unll:j l,_-”.v\. CLHTERTIrarsToriTer

10% te 14t position Positon: 1 2 3 4 & 7 -~ B 9101 12 - 13 14 15
Coreversions oo ] 0 5

e 9

a @ L

2 En on

o m T m

[ =3 =% .o

B LI | 1]

a @ (3]

wv1 LW

2000A 2500A 3000A 4000A 5000 A
BO0DA 800DA 10000A o wamM

i

B 0.2 F510 15 o EE ¢
05 FS10 15 B E N F
S LR F
T Fsio 30 nNE b
. & LECN ) Lai
P 10 30 L Q
- 6D e fa:
0P 20 80 i NE W s
. I LE N E s
0.5 F510 15 10P 10 30 Eu R F
15 & ¥
15 10P 20 60 B RN F
30 60 | alma iE:
1 FS10 60 10F 20 1G0 EER J
10P 10 60 ' LN | 19
1P 20 60 L) s
- 100 i . ‘him A s s
05 FS10 15 10P 10 30 10P 10 60 E RN A
1 FS10.30 10P 20 &0 (10P 20 100 ‘RE W ofe
0.2 FS10 15 0.2 F510 30 10P 10 30 Ewom 0 ¢
05 FSi0 15 30 30 ., mEHN lodp
0.2 F510 30 1 FS10 60 10P 10 60 0P 20 100 B W M 1A
0.5 FS10 30 60 60 ioo'm m m 11{s
1 FS510 20 60 60 00 = B N 1 C
0.2 F510 30 1 FS10 60 10P 70 60 10P 20 100 @ m m IY:0f] I-1ip
0.5 FS10 30 60 80 100 8 R B YO0 - 1E
1 FS10 30 80 &0 100 B & W Yy o9 JF
B Feasible (other combinations on request) ’ T O A
i |
Configuration example
Indoarbar-primary bushing-type current transformer
(U = 12KV, 1y, =400 KA, oy = 4000 A)
Thermal strength 100 X Jpy
1%t core class 0.5; instrument security factor ES10; rating T5 VA
20 core class 0.2; instrument security factor F510; rating 30 VA
3¢ core class 10P; acuracy limit factor 10; rating 30 VA
' Example for Order No.:
Order codes:

48  siemensHG 24 2009
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4h Protective and Measuring Transformers Equipment Selection

AMC3 indoor bar-primary bushing-type cugrent transformer

15th position Posttion: 1 2 3 4 5 6 7 - 8
Rated second 4

t

1A Wit Without without

Y Without Without  Without
1A 1A Without Without
5A SA ~ Without Without
1A 5A Without Without
5A 1A Without Without
1A 1A 1A  Without
sA . sA o 5AT . wmmea
A 1A A 1A
5A _ 5A . sA - 5A

16t position

Additlonal features

50 Hz, VDE marking
S0 HZ_, IECmarklng . Lo -
_50Hz, VDE marking with approval ¥
60 Hz, [EC marking .. S,
Further not listed special versians (only after consuitation with the

order pracessing department in the Switchgear Factory Berlin}.
information additionally in clear text.

1) Only for class 0,2 and 0.5

Special versions

With routine test certificate i ) German/English )
Size (for specification see the foliowing pages) 11
12
2
2
3
(32
a
42
5
52
61
62
72
73
Other special versions on request

Configuration example

indoor bar-primary bushing-type current transformer
Maximum operating voltage L, = 12 k¥

Reted Jightning impulise withstand voltage U, =75 kv

Ratad short-duration power-frequency withstand voltage Ug=28kV
Rated short-time thermai current I, = 400 kA

Reted primary curent fpy = 4000 A

Theremnal strength 100 x Ipy

15t cora class 0.5; instrument security factor F510; rating 15 VA
and core.class 0.2; instrument security factor FS10; rating 36 VA
3rd core ¢lass 10P; accuracy flenit factor 160 rating 30 VA

Rated secondary current 1% core 1 A; 20 core 1 A; dcore 1A
Pawer freguency 50-Hz; marking according to IEC

Size 42

Examgle for Order No.: [
Order co
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=
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EqmpmeniSeiectlgn

- e S, R e ———

F-#Mﬁﬂwfdoﬁ%barp?mbmyp@fcurrem transforrier

,22, 21,22, 21,22, .22, 21,23, .32, 41,4z, 51,52,
F30-0A 31,32 31,32 31,32, 31,32, 31,32, 41,42, 51,52, 61,62,
F40-0A 41,42 4,4z, 41,42, 51,52, 61,62, 72,73
J40-04 51,52 51, 52 61, 62 72,73
J60-0A
Q40-DA
QB0-0A
S60-0A _ ) ‘
11,12, 11,12, Wiz oz 0 22,31, 0 30,32, . 41,43,
21,22, 22122 222, o223, 3¥art o ala? .52,
31,37 T 3132, . 31,37 ¢ agah 51, 51,52, | 6272
; cL M4z o anay L 43sr , 61, o2 72 !
, P55 | P62,72
11,12, 11,12, 11,12, 11,12, 22,31, 32,42, 51,52,
1,22, 21,22, 21,22, 21,22, 32,41, 1,52, 62,72,
31,32 31,32, 31,32, 31,32, 42,51, 6272, 73
41,42 1,42, 41,43, 2, 62, 73
o 51,52 . 51,52 , _ .
WAz 2 vz ¢ Tz, T 23, 0 sz " 42,51,
Loanz22 21,22, L2 2231, 0 3241, 5152 i 53es
Lt - |- S+ ) MR SR+ - SRR &0 i\ 7273
: 41,42 2147 42,51, 1 5262 737
. 5152 . B2 B
11,12, 11,12, 11,12, 12,21, 22,32, 42,51, 42,51,
.22, 21,22, 21,22, 22,31, 41,42, 52,62, 52, 62,
31,32 31,32, 31,32, 32,41, 51,52, 72,73 72,73
. 41,42, 42,51, 81,62 .
51,52 53
12,21, 12,21, 1222, - 2z, T o, 31,32, | 42,52,
22,31, 2231 . 2% 31,32, 31,32, 4,42, | 6272
. 32 R 0 | | 7 o T " 51,52, i 73
42,51, - . 51,52 V52, 61,62, .
X , T N L - £ % : T
Q60-85 12,21, 12,721, 12,71, 12,21, 21,22, 21,22, 32, 41, 42,53,
22,31, 22,31, 22, 31, .31, 31,32, 41, 47,51, 62,72
32 32 32,41, 3z, 41, 41,42, 42,51, 52,62,
42 42, 51, 51, 2, 61, 72,73
52 62
2,21, . 2,7, - 21,22, . 122, 2,22, ¢ a1z 32,41, ;. 42,5,
22,31, - 2Zay 3,32, =3 31,32, . B4y, 42,51, | 142,72
32 : 32 41,45 AL 44z, 42,52, 52,62, 3
2,5, 5482 61,62 72,73
580-85 21,22, 2,21, 21,22, 21,22, 21,22, 22,32, 41,42, 42,52,
22 22,32 31,32, 33,41, 32, 41, 41,42, 51,52, 62,72,
41,42 432,51, 42,51, 51, 52, 62,72, 73
52 52 62 73
; 112, 112, 0w, -z, 22,31, 32,42, ' 52,62, 52,62,
. 21,22, . /7 22,31, . 22,31, , - 3241 . 51,52, 72,73 ¢ 77
3,32 3103 324, 32,41, | 4Zsl, 812 ‘
o 4z 22, 51, 52
Eoe . _ 52 : . ;
Y0008 21,22, 21,22, 22,32, 22,32, 22,32, 22,42, 42,52, 52,62,
32 32 41,42 42,51, 42,52 52,62 62,72, 72,73
. [ . - . . ;52 . - 73 .
Yoo 11,12, 1,12, 12, 21, 221, o 1, . 22,32 52,62, . 52,62,
YoOOD - 24,22 2125 22,31, 22,31, 32,41, ' 4250 72,73 72,73
: . 31,32 31,37 32,41, . 324, - 4251, 52
42 S 4zm] 52

1) Selection for transformers with ratad secondary current 1 A, Sizes for 5 A on requast

50 siemensHG 24 2009



ctive and Measusing Transformers Equip.l'he\nt Selection
AMC3 indoor bar-primary bushjng-type curre transformer

1,

Size specification for 4MC34 transformers n
; il

£30-0A 11,12, 11,42, 12,21, 32 21,22, 21,22, L 42,
CAD-OA 21,22, 24,23, 131, 21,22, 31,32, 31,32, 41,42, 51,52,
F30-CA 31,32 31,32 32,4 31,32, 41,42, 41,42, 51,52, 51,62,
52 41,42, 51,52 51,52, 61,62, .
. 61, )
1,12 12,21, 141z o 2h2a . 223 31,32, M,42,
21,22, . C2st 22z 3LEy T 3z,41, 41,82, -~ . 5152,
31,32 aza, ¢ 31,32 31,42, 42,51 51,52, . -6272
42 41,42, 515z 52,861 82,72, 73
5452 . Co BLT72, 73
11,12, 11,12, 11,12, 21,22, 22,3, 32,42, 51,52,
21,22, 21,22, 21,22, 31,32, 32,43, 51,52, 62,72,
31,32 31,32, 31,32, 41,42, 42,51, 62,72, 73
31,42 41,42, 51,52 52,62, 73
_ 51,52 ) 72,73 _
11,12, TIET AR LW St | > S+ - s P 32,42, 42,51,
21,22, 21,22, - Zi27, . . 34,327 . 324l 51,52, 52,62,
373 . 31,3z, - 313 41,42, - 42,51, . 62,72, - 72,73
41,42 41,42, 1,52 . 52,62, 73
o T 51,52 . 72,73
11,12, 11,12, 12,21, 21,22, 22,32, 42,51, 42,51,
.22, 24,22, 22,31, 31,32, 41,42, 52,62, 52,62,
3,32 31,32, 32,41, 1,42, 51,52, 72,73 72,73
1,42 43,51, .52 81,62
. 52 .
i 12,21, 2,7, 2,21, . 12,2, 2, - 2.2, 31,32, 42,52,
E 22,31, 22,31, 22,31, 22,31, 31,32, © 34,32, a1a2, | 82,73,
: 32 a2 32,41, 3221, . a4z 442, sL52 73
i ‘ . 42 51, . 51,52 5,52, 61, 62;
* L i S o . & 7273 ‘
12,21, 12,21, 12,21, 12,21, 21,22, 22,32, 32,41, 42,52,
22,31, 2,3, 22,31, 22,31, 31,32, 41,42, 42,51, 62,72,
7] 32 32,41, 37,41, 3,42, 51,52, 52, 62, 73
42 42,51, .52 1,62 72,73
, 52
¢ 21,22, 21,22, 21,22, . 2123, 22, 22,32, 42,51, .. 4252,
e 31,32 31,32 3132 . 33z - 3132 ‘414z . sn62, . 6,72
L : 3taz 0 44z, . 442 52, 61, . 7273 3
i L e D (- 51,52 -2 T B
21,22, 1,22, 21,22, 21,22, 21,22, 22,32, 41,42, 42,52,
32 2 31,32, 32,41, 32,41, 41,42, 51,52, 52,72,
41,42 47,54, 42,51, 51,52, 62,72, 73
. : 52 52 62 73
: 11,12, 213,32, 11,12, - 11,12, a2, 22,32, 22,32, 42,52,
2122, .. z4,22, - - 21,22, 21,22, 31,32, 12,51, - 4151, . 82,72,
3037 0 33 31,32, 3132, . 41,42, 52,61, 52,61, 7
: 1,47 at42; | 51,52 62 62,72, -
sl L Lo . . 51, 52 s T T BEERYE N N
YO0-0B 22,32 21,22, 22,32, 22,32, 22,32, 22,42, 42,52, 52,62,
32 41,42 47,51, 43,52 52,62 62,72, 72,73
) 52 73
Yooec 11,12, 11,12, 11,12, 12,21, 22,32, 22,32, 52,62, 52,62,
- YoOOp - 22, . 2.2 S22, . 22,31, 41,42, 42,51, 7273 7273
e Tl 31,32 31,32 . 532 . 34, . BL52 52 o S :
a4y a5, - :

e T i e . - L 52. . N - . - .
YOO-1A 12,22, 22,32 22,32, 22,32, 42,52 52, 62 73 73
Y00-18 32 42 42,52
Y00-1€ :

“YOD1D _ 22,32 22,32 2,32 41,52 - 52 52,62 73 73 .

1) Selection far transformers with rated secondary cusrent 1 A. Sizes for 5 A on request

SiemensriG 24-2009 51
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E uipment Se?e;llon*' - L - A Pmtegcpr_e;md-fvlmurmg Transrormers e
Hﬁ%r ar- '-tg “typeTrent L[dllbIUHHE{ -

Size spectfication for AMC36 ransformers 7

58004 12,21, 11,12, 11,12, 21,22, 2,22, 22,31, 41,42, 41,42, k
31, 21,22, .23, 31,57 31,32, 33,47, 51,52, 153
31,57 31,30 41,42, 11,42, 42,81 62,72, 62,72,
T4z 51,52 51,52 52,61, 73 73
1420 Sz, < T, S21,220 b g Ey Sopep. o '52,62,
21,27, 22,31, . 3132 31,32, ' 3241 C 6472, 7273
©a3y 37,41, 41,42, 41,12, 4251, 73 ‘
B 2 ;. 5LB2 5152 ¢ . 52,62 R ‘
12,21, 12,21, 21,22, 21,22, 22,31, 42,52, 53,62,
22,31, 22,31, ETET 31,53, 32,41, 62,72, 72,73
22 32,41, 47,42, 41,42, 42,51, 73
L A 51,52 5,52 52,82 , .
12,21, 1zz) 24,22, T 21,73, 22,37, 4352, ' Bogs,
22,31, 2.3 31,32, ! 332 42,51, 63,72, 7273
R 41, 41,43, - 4142 61, 73
' . A2 51,52 o .ehh2 L
12,21, 21,23, 21,22, 21,22, 21,22, 41,42, 432,52,
22,31, 31,33, ESER 31,32, 3291 53,52, 62,77
52 11,42 41,43, 41,42, 4251 62,72, 73
. 57,52 261, 73
12,21, 21,22, - .22, am, 21,22, 41,42, . 42,5
22,31, 3t a2 31,3z, ' 3133 31390 51,52, . 6272
32 41,42 g1a) 41,42, . 4142 61,62, 73
51,52 152 51,52, 72,73
QB0-85 7,22, 12,21, 21,22, 21,22, 22,32, 23,32, 42,51, 42,53,
31,37 2% 31, 32,41, 32,41, 41,42, 41,42, 52 62,72,
k5] i2 42,51, 51,57 51,52, 73
. .52 . 6Le . } ..
| 21,22, | 1, 2,22, 2,3, 23,3 22,41, 4252, . 52,63
; 33 L T2 3241, 2241, 41,42, - 425y 62,72, , 7273
- 42 42,51, - K152 57,51, 73
RIS ' . . - .62 o
580-85 21,22, 31,32, 21, 22, 21,22, 22,32, 22,32, 42,52, 53, 62,
32 42 32,47, 32047, 41, 42, 41,432, 62,72, 2273
42 4251, 51,52 51,52, 73
el L o 52 ) . - ,
YOD-0A M2, i1 21,22, 21,22, ¢ 22,32, 22,42, 52 . 52,62,
T 2,22, 21,23, 51,32, 32,47, 41,42,  52g1 72,73
33z 313 1,32 251, o sys) 62
: L , 52
Y0008 22,32 22,32 22,32 2,42, 42,52 42,52, 52 73
2 6
Y00-0C 2, 11,12, 21,22, 21,23, 22,32, 22,52, 73 .73
Y00-GD . 21,22, 227 3152 32,41, 41,42, é2 .
. 3139 31.3% 41,42 425251‘ 51052
Yoo 22,32 22,32 22,32 42,52 52 - 73 73
Y0018 _
¥00-1C

yooip - 22 2 22,42 52 73 . 73
_YOD1E .

1) Selection for transformers with rated secondary current 1 A, Sizes for 5 A an request

52 stemens HG 24 2008
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44 Protective and Measuring Transformers

4ME2 outdoor support-type current transformer
5th position

Pasition:
Operating voltage (maximum value)

Ord

1 2 3 4

wn wn wn w0 o \o
w1 w1 ()
o Y g [ ] o
55% LEFE ¥
a a o a o o oM [=%
a & oW g @ @ 13
a @ o o o o o a&F
Vo LV IRV B o B ¥ } vy

36 170 om0 A MEZz28

6t to 9% position
Rated short-time thermal current/
Rated primary current

[ i . 2"',,—590. B
6th to 9t position continued on page 54

Configuration example

outdoor support-type cirrent transformer

Maximum operating voltage Uy, =24 KV

Rated lightning impulse withstand voltage U, = 125 kV

Rated short-duration power-frequency withstand voltage Uy =50 KV
Rated short-time thermal current 7y, = 15 kA

Rated primary current Ly = 2X 75 A

Example for Order No.:

Bﬁﬁl’gﬁ_@_ i;: coomf J _..Si;emer;;sHGzA4-l-2009_-;5-:;
lOPHIHHATT

e Tt
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Equipment Selection '- T o aM Protective and Measuring Transformers 7
————— AME2-outdoorsupport-type curtenttransformes - - s e e =i L S e

6th to 9th position {continued) Position: 011 12 ~ 13 14 15 16 Order cades
Rated short-time thermal current/ Orderno.: EAIRAEE E EEE EEEE i [

Rated primary current

LI Yo Y ) WU W op v
mn L wn . W on ian
LR ) @& Y o QP
h O O h O v Db o
W @ o ®m m M O m
[= S =T =% G o o a a
Y88 $82g 3
v v Viowownon 1)

-

2

3.

4.

4

5

s

5
75 75

8 40

10 50

10 100

i 60

15 715

15 150

20 100

26 200

25 250

30 150

30 300 ]
40 200

40 400

50 250 ) R
50 500 u
60 300 ) Dom 7 s
60 600 " 7 v
80 0 e T REAERESTYES
80 800 E B 73-0X
w 50 e CUTUTEEEST
100 1000 U 75 -1aA
120 | 600 L R R AL AR 2L
120 1200 Eom 76 - 18

Configuration example ,
Gutdoor support-type current transfarmer
(Un =24 kV, U, =125 kV, Uy =50 kV)

Rated short-time thermal current fy, = 100 kA
Rated primary. current Jpy = 1000 A

Example for Order No.:
Order codes:

54 Siemens HG 24 - 2009
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40 Protective and Measuring Transformers
4ME

10t to 14t position Posion: 1 2 3 4 &

3 14 15 16 Order codes
Core versions Order No.: ‘ RE]
c v

See page 56 |
See page 56
See page 56 %]

05 0.6 1 534567510 15 20 25 30 40

50 60 80 100 120 100X Iy
1234568‘10?2152030405060801(}0 .
120 (200 x Ipy
0536152253456751D1520253040
50 60 80 100 120 B00KIN o e . B

02 510 5 moEH

7 10 ) BEE

15  mEm

b 30 LEN]

05 Fss 10 L]

R LR

. % LA

1 F5 15 BE®

30 L

10 15 ®EHR

30 & W E

R - R . mEE

1P 10 15 'R

- 30 ‘EmE

o 60 o EHE

gz Fs1c 19 5 10 - 30 Bea

i5 30 g R

A 60 mwE

05 Fs5 10 52 10 30 mEN
: R 730 m.E B i
30 30 EEN 4L
, EL R _mmp efu
1 Fs 15 5 10 30 'R e
S 0 . LN FIR S RRERTRIY
3 ~ 6 BB H4 -81L
1 f5 15 1op 10 30 L Hiz|isikie
30 L. % B as H4 =-44Q
LB 60 am e Wil s le
G2 FS10 15 @5 Fs5 15 Sp 10 15 H @ M Yo -0E
B 30 30 8@ & g - 0F
05 k5 15 5P 10 15 5P 10 15 @& MW YO0 -0G
15 30 30 Mo B Yo 0 iH

H Feasible (other combinations an request)

[

Configuration example

Outdoor suppert-type current transformer

(U = 24 KV, £, = 100 KA, oy = 1000 A)

Thermal strength 300 x Iy

1% cora class 10P; instrument security factor 10; rating 60 VA
2nd core without

3% core without

Example for Ordet No.:
Order codes:

ZAPHD .G
LOPURTMHANA |

emens HG 24 - 2008 55
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Equipment Selection— -~ - - ‘ : - A‘°¥eteetwe-&ﬁd-M€aSﬂngﬁmsfonETS“M“—m

AT SIS T SUPPOr-tye curfBREanstormar

15 position Position:

2 34567 ~ B 9101 12~
Rated secondary current Order No.: i

B F AR

1A Without Without
5A C L Without T 0 Without
1A 1A _ Without
5A . sA Without
1A .. 5A ..., Without
_5A oA T ithont
1A .. 1A ) 1A .
5A 7 S -

16% position
Additional features

50 Hz, VDE marking

. 50Hgz IECmarking .
50 Hz, VOE marking with approval 1

60 Hz, IEC marking ’

Furthernot listed special versions (onlyaﬁér'consﬁltatfon with the
order processing department in the Switchgear Factory Berlind,
Information additionally in clear text,

1) Oniy for class 0.2 and 0.5

Special versions

o

With routine test certificate in German/english
Size (for specification sze the following page)

W oo

Other special versions on request

Configuration example

Outdoor support-type current transformer

Maximum operating voltage Uy, = 24 kv

Rated fightning Impulse withstand voltage Uy =125 kv

Rated short-duration power-frequency withstand voltage Uy=50 kv
Rated short-time thermal current Iy, = 100 kA

Rated primary curment Joy, = 1000 A

Thermal strength 300 X Iy,

T#t core class 10P; instrument security factor 10; rating 60 VA

2™ core without

37 core without

Rated secondary current 15 core 5 A; 20 core without; 3% core without
Power frequency 50 Hz; marking according to IEC

Size 1

Example for Order No,:
Order codes:

56 siemensHG 24 - 2009
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40 Protective apd Measuring Transformers uipment Sélection
4ME2 ou oor\s‘up’port—type current transformer

BAPHO C
OFEFWHARA |

SiemensHG 24+ 2009 57
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Equ;pment Seiectlon 4M Protectwe aﬁd Measurlng Transformers
*v**gr qg-‘-é—' I—Eg '—-E -"E‘-’-u-‘-“ l ﬁEiwi’ ” coe o e e s eG4t e e e

D P U U

. . T e s 6t el t Cme e e vl e e e e e . O - -

4ME3 outdoor support-type current tra nsformer
5th position Posion: 1 2 3 4 5 6 7 ~ B 9 1011 12 - 13 14 15 16 Order codes
Operating voltage (maximum valug) : T ¥

c oo o 0 = —
oW e W W .o W ¢
& . o @ U & o 9@ w
o oy OO m o DO (=2
M4 W m m e @™ @ 1%
[STI = 2 [ o a (=%
g o o @ oo o W &
LTI ) Q@ o o o &
ionon Vi v v

1z 75 28

% B s
36 170 70
52 250 .. 95

6th to 9th position
Rated shori-time thermal current/
Rated primary current

0.5 5 A
06 o x 0 w B
1 2 5 " A
15 25 0
2.5 _ ‘ 2 25 = § ~ 3 F
3 ox 15 . = 742D
5 2x 25 F
5 x50 15
7.5 x 75 W L
‘10 2% 50
10 2X 100 4
15 ’ x 75 &
15 2 150 [ ]
20 x 10 - ®
20 _ & 20 =
25 ® 0 m
30 2x 150 L]
30 > 3000 .m
40 2% 200 E
40 2% 400 © |
50 2y 250 L]
50 2x 500 ]
60 2% 300 -]
60 2% 600 &
6t to 9th position continued on page 59
Configuration example
Outdoor suppori-type current transformer
Maximurm operating voltage U, =52 kV
Rated lightning impulse withstand voltage U, =250kV
Rated short-duration power-frequency withstand voltage Uy = 95 kV
Rated short-time thermal current Iy, = 25 kA
Rated primary cumrent fpy = 2x 250 A
Example for Order No.: —memm| | | !
Order codes: Lo N

58 siemensHG 24. 2009

197




40 Protective and Measuring Transformers

6t to 9th position (continued)
Rated short-time thermal current/
Rated prim L

Equipment Selection
4ME3 c;ﬁom’ support-type current transformer

Posttien: 1 2 3 4 5 6 7 - 8 9 101112 -

13
Order No.: :

L

Ordercodes

o o o 0 Qo - — —
o W oD o \n W o [V
@ w ¢ 4 o @ 1]
ohn Tho o oy o oy (=2
m m O L@ M o m 1]
o 2 &2 a a o A a
[V ) 8 @ o & &4 &
Qo a a4 4 o Y &
W Vi o vy

2 10
2 20
3 15
.3 *30-~
4 20
4 40
5 50
s W
6 €0
75 75
8 40
10 50
10 100
12 60
15 75
15 750
20 100
20 200
25 250
30 150
30 200
40 200
40 400
50 250
50 500
60 " 300
60 600
80 400
80 80O
100 " 500
100 1000
120 _ 500
120 1200
150 1500
200 2000
" 250 - 2500
300 3000

Configuration example

Outdoor support-tyoe current transformer
Up=52kV, U, =250 kV, Ug = 95 kV)

Rated short-time thermai current Iy, = 100 kA
Rated primary current fpy = 1000 A

: v
C.E LN
-] X
o i LF
= 1 A
= 0y
-1 1 B
“1'p
1 F
ST
-1 R
Example for Order No.:
Qrder codes:

vy

| BaPHO C
L OPHTMHASIA
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Equipment Selection

.. 4M Protective and Measuring Transformers ..

———AME3outdooT SUP PR VP CIFeN T FaNS G TEr ——— = T

Position: 1
Order No.:

10t to 14t position
Core versions

0506 15225345675 15 20 25 30 40

_5G 60 80 100 120150200 250300 100xky
12245681012 15 20 30 40 50 60 80 100
126 . o S I 200 x Ipy
0506 152253456 751015 20 25 30 49
50 50 80 100 120 300 %2,y

" See bage 33

e
0.2 fsio 5 BN
BT ) TERE
55 [
3 = EE
05 FS5 10, "o
-5 ‘"R E
.30 o E N
1 FS5 15 =N
30 E A
5 10 15 L]
30 NN
. &0 TN
1P 16 15 MM
30 ‘mEm W
L ®=um
02 FS10 10 5P 10 30 B B E
15 30 O HE
| 3 - an o
a5 FS5 10 5P 10 30 R
' 15 30
30 30 ¥
.30 - LR
1 Fss 15 5p 10 30 " EE
30 30 " mom
30 60 MEE
1S5 15 0P t0 30 ¥oEE
30 30 B E B
30 60 EE N
0.2 FS10 15 65 F5 15 5p 0 1 ® EH W
15 30 ' ' 3 BB R
05 FS5 15 5P 10 15 5P 10 15 ® W R
15 30 30 mEE
B Feaslble (other combinations on request)
Configuration example
Outdoor support-ype current transformer
(U =52 KV, I, = 100 kA, Ly = 1000 A)
Thermal strength 300 x Jpy
¢ core class 10P; instrument security factor 10; rating 60 VA
2 core without
3 care without
Bxample for Order No.:
Order codes:

60 SiemensHG 24 - 2008
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4M Protective and Measuring Transformers Equipinent Selection
4ME3 outdoor support-type cyrrent transformer

1

Pasition:
Crder No.:

2 3 4 5 6 7 - 8 9 03112 ~ 13 14 15 1§

out o without ¢ A A
54 : Without ) Without o ABI
1A tA Without c
SA 5A Without R
1A 5A Without E
S : 1A - ~ Witholit PF
1A 1A . 1A
BA ~ 5A R - OBAL

16t position
Additional features

50 Hz, VDE marking

50 Hz, 1EC marking

50 Hz, VDE marking wﬁh approval 13
60 Hz, iEC marklng

Further not listed special versmns (cmly afier consultation with the
order processin department in the Switchgear Factory Berlin),
Infermation ad |t|ona|ly in c ear text,

1) Only for class 0.2 and 0.5

Special versions

With routine test certificate in German/English
Gther spectal versions on fequest

Conflguration example

Outdoor support-type current transformer

Maximum operating voltage Up, = 52 kV

Rated lightning impulse withstand voltage U, = 250 kV

Rated shart-duration power-frequency withstand voltage Uy = 95 kv
Rated short-time thermal current Iy, = 100 kA

Rated primary current Jpy = 1000 A

Thermal strength 300 x Zgy :

12 care class 10P; instrument security factor 10; reting 60 VA

2 core without

3rd core without

Rated sacondary current 1% core 5 A; 20 core without; 318 core without
Power frequency 50 Hz; marking according to IEC

Example for Order No.:

k
Ordercodes: |

[ BAPHO C
| P HHATLA

Siemens HG 24 - 2009 61




Equipment Selection -

- 4M Proteciive and Meastring Traksformers .

———Productoverview et veltage-transformers ————— . T

Voltage transformers, Position:

type of construction according to IEC Y

indoor voltage transformer,

block-type design,

small type of construction according to DIN 42600,
siﬁgiepﬂase cast-resin insufated,

operating voltage up to 12 kV or 24 kY

R-HG24-058.eps

Indoor voltage transformer,
black-type design,
sma type of construction according to DIN 42600,

double-phase cast-resin insulated,. -
operating voltage up to 12kV or 24 kV

A-HG24-059.eps

Indoor voltage transformer,

block-type design,

large type of construction according to DIN 42600,
single-phase cast-resin insulated,

operating voltage up to 12 kV, 24 KV or 36 &V

RHG24-G63.eps

Indoor vottage transformer,

biock-type design, '

large type of construction according to DIN 42600,
double-phase cast-resh Insulated,

operating voltage up to 12KV, 24 kV or 36 kv

RHG24-064.eps

& Outdoor voltage transformer,
o sl ty%a of constriction,
3  single-phase cast-resin insulated,
& operating voltage upto 12 kY, 24 kv,
I 36kvorbaky
"y Outdoor voltage wansformer,
& smaf type of constraction,
§ double-phase cast-resin insulated,
& operating voltage up to 12 kV, 24 kY,
§ 36kVarb2ky
§ COutdoor voltage transformer,
8 large typs of construction,
g single-phase cast-resin insulated,
g operating voltage up to 12 KV, 24 kV or 36 kv
-4
&  Outdoorvoltage transformer,
&z large type of construction,
3 double-phase cast-resin insulated,
§ operating voltage up to 12 kV, 24 kV or 36 kv

1) Transformers according to ANSEstandard on regliest

- Example for Grder No,:
Order codes:

62 SiemensHG 24 2008

OrderNo.: 3

Order codes

B

1 2 3 4 5 ¢ 1611 12 -

[

4 MR 1 Selection from page 63

M IR 20 Sefection from page 636

“M:R I 6 - Selection from page 63ff

4 M S 3 Selectionfrom page 63ff

M:S

4 selection from page 63ff

4 M 5 5 Selection from page 63ff

|
i
;

J

[
(oo
{4 M S 6 Selection from page 636

H 3
Pt b '!
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AM Protective and Measuring Transformers - Egpipment Selection

~ l_/ Voltage transformers

o~

Maximum operatmg voltage Umax =52 kV
12kvV

Positien: 1 2 3 4 5 & 7 - 8 9 1011 12
50/60 Hz ] 2

Order N

See page 65
See page 6%
See page 66
See page 66
See page 67
See page 67

mh!'n E B ®

W .om B "

i N m B -] E

- . & B "B om
6-10 A3 o

6-10 ...
_Others HEHB

Conflguration example

Voltage transformer

Outdeor design, single-phase

Rated pranary voltage Uy = 6.613 kY

Exampie for Order No.:

codes:

BAPHO C
TOEE HHASIA %k
. L 202

SiemensHG 24 - 2009 63




EqUimeﬂt Selection - e - 4h4 Protective s Measuiing Transformers

——Voltagetransformers

e e L S e e i e e S N

Pesifon: t 2 3 4 5 6§ 7 - B 8 10 1 12 Order codes

o e [ 8 R S

p

See page 65
Seq page 65
See page 66

_ See page 66
- See page 67
“See page 67

24 125 50 13.8H3 W E
o T esli Wl am mm
B HNEE m ® W
S BN L SRR RN o
1753 R X B m
20 N3 m
0 M W m =
2 ANER B =2 m
2z == miom
10-20 NI & " u u
e e
15-20 A3 | ]
1520 - W,
Others = ®m B K

36 kv

50/60 Hz

36 170 70 20 N3 -
U R
22 5
2 - N s
25 6
5 aom o r
30
30 B ® m
33 i
E I TR m E
35
35 S T
20-30
20-30 B
Others B R

4

H

&
=

= H
B L}
L) =
& ala|
— e :
IR FINTR AR

& &
] |
) |
n
oo oy ol f
1k

&

o e salainiajalsl

i
-7

lo s B isiw

Configuration example

Voltage transformer

Outdoor design, single-phase

Rated primaty voltage Uy, = 20M3 kv

Example for Order No.:
Grder codes:

64 SiemensHG 24 . 2009
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4M Protective and Measuring Transformers

e

52 kV

50/60 Hz

Position: 1 2 3
Order N Z

8th position

Without auxiliary winding -]
10613 - mm o= om
11043 " L} ] ]
120/3 ; ' 'm ® ® ®
gth position
Rated secondary voltage

1003 B u B

00 ' "t m m W m
110N3 B ® ® B
"m0 : " R B ® =®
12013 m 8 E ®
126 . m ® B ®

Configuration example

Veltage transformer

Outdoor design, single-phase

Rated primary voltage with miti-ratio Uy, = 358 kV
Without auxiliary residual voltage winding

Rated secondaty voltage U, =110V

Example for Order No.:
AR RS

BaEHO C

i

4 5 6 7 - 8 9 10731 12

ipment Selecticn
Voltage transformers

Order codes

See page 66
See page 66
See page 67
See page 67

(OB M HHARA |

S T

H
o
lhjwiw]

1

™

SlemensHG 24 - 2008 B5
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Equipment Selection - - : M Prtective and Measuring Fransformers————— —
T eiagetransforirers e e eReveand e -
SRR T T T I L TE T s e T

10%/11t pasition
Rated output of meas

Position;

&
!
&
o
&
02 " i
0.5 50
o.oes 0
0.5 160
i 1 00
1 180
T m
24 0z 20
02 b5
= - = 0.2 30
02 2
0.5 50
05 - 75
0.5 100
1. 00
1 150
1 200
36 0.2 25
0.2 50
0.2 60
05 75
05 100
a5 150
:l 150
1 00
1 400
52 n2 60
0.5 180
1 400
Configuration example
Violtage transformer
Outdoor design, singfe-phase
Rated output of measuring winding 180 VA
Accuracy class 0,5
RS N IR
SIS B B T R

66 siernens HG 24 2009
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AM Protactive and Measuring Transformers
Voltage transformers

12th position 8 9 10 11 12 Ordercodes
Additional features e _ o D

{

iDHz, _DEmarking B |
,ijquz, lﬁémérkfhg_, a u
50 He, VDE marking with approval 1} H B
6otz ECmaking, - 0 B ®

Other features on request B B

‘@ W mE | MR

1 Oniy for class 0.2 and 0.5

Additional equipment

With routine test certificate
in Q_z_arrpanlEnglish aeH

Configuratlon example .- ;
Voitage transformer

Outdoor design, single-phase, cast-resin insulated
Rated primary voltage with multiratio Upgn, = 35H3 kV
Without auxiliary residual voltage winding

Rated secondary voltage U =110V

Rated-outgut of messuring winding 180 VA

Accuracy class 0.5

Additional features 50 Hz, IEC marking

\With routine test certificate in GermanyEnglish

Example for Order No.: i
G

(OPWrMHATA

i
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A1 Protective and Measuring Transformers Technical Data

Contents
Contents Page
Technical Data , 69
Current transformers:
Electrical data, dimensions and weights 70
Dimension drawings o 72
Terminat designations : 77
Voltage transformers:
Electrical data, dimensions and weights 78
Dimension drawings o 79

Terminal designations 8z

Primary connection terminal of 4MR12 voltage transformer

ROEHO C 1
| oEmrEHATA
g@L Ukﬁa&r _fr:“

e g T

emens HG 24 2000 69
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_Technical Data : o MProtective and Measuring Transformers—————

T R famforaid o g ol T M O e v
———Hfectrical-data-dimensionsard weightsofcorrent transformers

28 20102500 2x20102X600 15

38 95 5060 20102500 2x20102x600 /5 - 1200 B0 - 120 1
- . - PR - RN - _— . e ok RN . . [ . T L en e . B

50 %35 5060 20102500 2x20t02Xx600 45 1.2 80 120 - 2

70 170 5060 20102000 - 2x20t02x600 15 12 Tmol 120 3.

28 75 soo 13001 onypossbleon g g, gaq e pradialy 3 500 190r26 4

4000 secondary side unlimited
Cooe -1500t0  only possible on g Copractically oo Lo 34
28 & 50;60 - - 6000 secondary side 1 i 12 1ODXIPN -, tnlimited ... 3 . 3000 ' M. . N
1 5 1500te  only possible on practically 0
50 125 S0/60 4000 secondary side 115 1.2 100 X Jpy unlimited 3 300 25 4
2 75 soge 150103000 onlypossibleon g5 by, gpg, o pctially T Tgpehon 5.
Bk _ secondaryside ! P * Undimited . R S .
50 125 5060 150103000 onlypossiblecn g - 4, 100xh, Pacially g ghn opiss g
secondary side i unlimited
70 170 5oig 50103000 onlypossibleon 4 | 100xs, PrAdically 3 gann o
S secondary side . . unlinited . i

e éood.to- ' only possibie on practicaily 3 6
28 75 50450 10000 secondary side s 1.2 100 X Joy wnlimiten 4 5000 32to150

55 soeq - 2000t only possitle on .practically 5000 .3 5
56 125 50f60 10000 séconda_rys%ée 15 .2 ‘ 100 x Iy unlimited 4 3 32tois50 7

70 170 sop  AM0f onyposshloon qk g, ggn.,  pradtically 5000 32t0150 8

10000 secondaryside T _ unfimited _
28 75 50060, - S5t01200 . 2 xﬂS to2x600 15 | l1.2 . 80 2.5% 1, 3 2900 - 22 sno
50 125  50/60  St01200 I:lx 5t02x600 15 1.2 80 25xky, 3 24030 22 910
70 1 70 5060 5 tc; 172.0;1‘ - 2x 5 {o 2% 560 s Tl.é 80 2.5 xlm 3 éuao o2 Vm 2
28 75  50/60  5t03000 2x51t02x600 15 1.2 80 2.5 x 1y, 3 5000 65 13
: 50 125 '50}55 ! 5‘to 3000 - 2x5t02x600 W5 1.2 80 25 xIp 3 5-000 65 13
4ME35. N 36 70 170 50/60 5103000 2x5102x600 1/5 1.2 80 2.5x 1y 3 5000 65 14
45;558 S 52 95 250 50]60 Sto 300d éxStOZxSGO s 1.2 80 2.5x1m 3 5000 65 15

1} Also possible on request: Uy, = 17,5, Uy =38 kV and Uy =75 kv

70 Siemens HG 24 - 2008
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AN Protective and Measuring Transforrmers

Electrical data, dimensions and weightsjof current ransformers

21
2
2
P2
7
7
21
21
21
2

ication for AMC2 transformers

ize speci

S

00 oo NGO O— &

OIo 0le O M~ = miny

1

2

o

L

21

.0,_

g

© 21

=3

H40

21

21

{Sizes of AMC24 transform

1
"
1

1

1

1,
1

n
1

i1

—

o
B

1
. 13

11

1"
1

—
—1

1

~—
—

1

n

i1

1"

L

11

1

" sizes of AMC26 transforme

o

o1

jemensHG 24 2009 71

210

14

3 gk 4

[

i il




Technical Data 4M Protective and Measuring Transformers

——Floctrical dutu, dirrensiens-and vvl:.';ghta of-current-transformers

/—M12.23deep 184 M12, 23 doep
2 10
w
b
2, | f EE!
- £ EE [ i S
g‘ ) us| ¢
3 o
£

Primary connection = 1500 A

y 184 - : .
oy T e 2 o i
- s 184 12, 23 des;
: 3 _
| ;i' L FE
= g [ ; ++—-$—1ﬂ
]
3
2
284
@14 250 M12,23 deep
A\ I
e | 284 M2, 22 deap
220
t
wle [+ i [F¥z
&8 + | i [+ ++=
S &
L 1 }3
385 |-+ L 300 | 2

Dimension drawing 3

. 72 SiemensHG 24. 2009 . . e



4N Protective and Measuring Transformers

Teckinical Data

. -
Electrical data, dimensions and}w/@gh of current transformers

MBIzl 74 200 350 235 176
4MBiZ,5262 - 260 .- 230 1350 . 295 425 136
273, T - 8 45 300

560 230 350 295. . 425 - 196

HB24-2200 epe

Upto 1500A

50
100

1500 Ato 2500 A
2500Ato 3000 A
3000 Ato 4000 A

HB24-2218 epo

_o1e
. i9" 18D, 185
o 21 150 230 235
Camc24 -t 60 180 185
2 140 180 185
Ay 100 230 235

o1 50,

1) Design fur.ratéd primary current 3000 A enfy available in size 21,11 or 01

121018

195 215 70 - 215 161022
260 20 270 275 295 28032
336~ 3807 B R - 355 351040
85 315 290 295 325 A0to48
o280 om0, 200 B 395 . - 2Bto3z ..
320 340 330 335 335 351040
285 5 . 290 285 325 40 fo 48

351040

L 2

REPHO G
| oprCHAATA |

212




Technical Data - - “

p-o

i T SR

AM-Protectivé-andMeasuring Fransformers

——Elettficl data; dimersiohs andwaight

fy

50

11 10 295 278
12 60 395 278
21 10 370 356
22 60° .. 370 + 358
31 10 370 356
32 60 370 356
41 10 440 440
42 ] 440 | 440

T

HEL4-2212 nps:

TSGR Sringinly o
Carermiransrormers

HBZ4-22H e

255 175 313 285

L2500 2500 zm8 360
325 175 313 285

i, 325 . 250 288 | 360
325 - - 285
s - - 350
490 - - 285

iod480 0 - - 360

Bars re-adjustable by 90°

74 siemensHG 24. 2009

Conductor bars

"Normat designs

20G0A: 2bars, 80x10mm
2500 A: 2 bars, 100X 10 mm
3000A: 3 bars, 80x10mm
4000 A: 3 bars, 160x 10 mm

24 %




43 Protective and Measuring Transformers
Electrical data, dimensions and weighfs of curren transformers

M5

HE221 g

365 T -. [

' = - - Bars re-adjustable by 90°
Dimension drawing 8

" S e 5 278 5 175 33 285,
12 _B0 7 285 250 . 288 . 360
21 10 7€ 36 1 25 175 313 285
22 60 3/ N 325 250 288 . 360
31 10 356 15t 35 - - 285
2 ) 30 .36 155 3 . - o = 360
Rl 10 40 440 .40 - - 2
42 60 - L 440 a0 - - 360
51 10 530 530 490 - . 285
52 80 - 530 : 490 - - 360
66 . 10 530 530 310 490 - - -
‘62 © 6. . 530 ; 530 ..:310- 7 40 - -~ - . =
72 19 6% 50 380 60G - & -

HEZ4-2233 aps

Dimension drawing 9

233

|

el LN K]

e

10

HE24-2240 eps

Dimension drawing 18

SiermensHG 24-2008 75

BRPHO .G
| DPHIHHATAL, -

Ly
it
el sute 7
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4 Protective and Measuring Transformers

Technical Data
[P

300
335

Hez4-2242 eps

Dimension drawing 12

218 i : " i b
ey Up to 600 A 20 500 268 685
6001612504 | 30 560 268 - 665
2 —— 12501020004 42 600 268 665
_ 2000tb3000A 48 620 . 268 665
9
g
S w 230
=
Dimension drawing 13
76 SiemensHG 24 2008
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4M Protective and Measuring Transformers

Upto 600 A 20 572 5515 1290
§00to1240A 30 632 . 5575 1290
e 1250t02000A 42 672 5575 1290
E 2000to3000A 48 692 5575 1290

T
175

238
Dimension drawing 14
]
5%
- il : (e
S00A 30 700 1125 745 1823
Upto1250A 30 700 188 . 745 1823
1250t02000A 42 740 1188 745 1823
. 2000t 3000A 45 760 1188 ' 745 g3
- TN 2600 A 30 700 4217 748 1823

185

08

1500

§
B
- - 176
18] 2 aar -
Dimension drawmg 15 -
Termmal designations of current transformers

i primary winding L
:L-me B Lﬂﬂlj -8 00/ A
1secondarywmdzng | 2 81 52 2
2 equivalent Ka Kb le ' Bmowo B
pnmarywmdlngs t ; { j . T B ? i T
ﬁ § ﬁ g 2)(100”1\
5 §
g s1 - 82 g

1 secondary Winding
' with pnmary mutti-ratio
1 P

-1
r3

1 primary winding

1 secondary winding I I I l

1000-800,.. 200/1A

HG24-2220 aps
HG24-2721 epe

with tappings B 81 52 53 54
with secondary multi-ratio,
highest rated current at I1ors4 : \ .
1 privnary winding : K L. . Pi : P2 : : 2
2 or more secondary § r_j 1 [ B 1oammA
windings on I3 a0 =
separate cores 2. Be

216



TechmcalData . 4M Protective and Measuring Transformers
- —Flectricat-data: dimensionsand-weighisofvoltage transformers—— T T e e e

: 100NE; 110M3;
. 3 r 'y K 2 _
28 75 50160 11513 12003 350. 1.9 3014 _ .18 16
10085 10N3: 5 &in . 14 oL . og
50. 125 _ 50{6({ 221\__!5_ R ‘509 | 19 23;}{4: f : z§ 16
28 75 50/60 11.5 100;110; 120 400 - - - 18 17
(S0, . 125 SO0060C 22 1001103120, 1400 o= = =3 7.
e e 115M3 1008 T1ONE e T 8
28 75 50/60 'IZDI\E 600 1.9 3506 . 25 1
s N ooNEIIONE ¢ g S
50 : 125 _so;so___ R R sof) 19 306 N {'35 17
3513 100ME; 110M3: _
7 170 50/60 s 80 1.9 35006 | 50 18
8 75 50060 15 100;110;120 600 - ° - - 5 19
4MRE4 24 56 125 50/60 22 100;110; 120 600 - - - 35 15
70 170 50/60 S 100116120 80D - - - 70 18
28 75 50/60 12M3 100N3; 110N3; 400 1.8 23004 1000 72 20
12003 o .
o . 100M3; T10W3: T - ;
5060 ; . T 40 1. 230 00 75 20
s“o .125 50/60 2213 e 4§ _ 9 14 1000 .
100/3; 110W3;
5 5 ’ g 1. 30 s] 20
28 7 50060 35H3 150003 7 400 ? 230/4 1000 79
70 250 50/60 503 WO 110ME; o 49 50019 1000 79 20
12013 i 7 o7
28 75 50/60 12 100; 110; 120 500 - - 1000 73 21
50 125 50/60 ) 100,110;120 500 - - .00 . 76 2
28 75 5060 35 100; 116: 120 S00 - — 1000 82 21
! - l 109}‘1‘?_’; 1.1 0!\[5; 1 ool 5 93
| 28 75 50/60 12W3 L 400 9 230/4 1000 35,5
4Ms54 24 50 125 50160 2213 ?Uﬂﬁ;\}gﬁf 400 19 2304 1000 mE 22
aMsS6 - . 36 28 75 " 50150 35HF 100!;’3;5 }\}%ﬂﬁ: 400 19 23014 1000 51 23
AMS62 12 28 75 50/60 12 100; 110; 120 500 - - 1000 37 24
‘aMséd Y 24 50 125 BOiGD 2 100;110; 120 500 - - 1000 37 24

4MSE6 36 28 75 50160 35 100; 110; 126 500 - - 1000 57 25

78 siemens HG 24 2008
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Technical Data

AM Proteciive and Measuring Transformers
Electrical data, djﬂﬂ'ls'ons and weights of current transformers

178

= B
g 4MR1Z 148 220 335 125 270 110 11
§ 178 2 57- 150 :
g
t |\
bimension drawing 17
- 4MRE2 200 240 342 175 225 A1
AMRS4 .225 . 300 370 200 250 - M4
g AMRS4M 200 300 324 175 225 14
g T e L
&
[ _J, + 1) Design on reguest

* Dimension drawing 18

o
200 240 342 175

'225 300 370200 - 25¢
b 324 175
E 395 225
g
L Ly

Dimension drawing 19
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Annex- -

— AR form-

Please copy, fill in and return
to your Siemens partner.

Inquiry concerning

O 4MA7Z current transformer
3 4MB1 current transformer
O 4MC2 current transformer
O 4MC3 current transformer
8 4ME2 current transformer
0 4ME3 current transformer
O 4MR voltage transformer

00 4MS voltage transformer

Please

O Submit an offer
[ Callus
[ Visit us

Your address

Company

Dept.

Name

Street

Postal codefcity

Fhone

Fax

E-mail

Siemens AG

Dept.

Name

Street

Postal codelcity

Fax

84 siemensHG 24 2009

Technical data of current transformer

Other values
Operating voltage O12%v 317.5kv L1 24kv
’ O 36 kv O 52kv O_ kv
Rated lightning impulse a7sky Oe5ky 3125V
withstand voltage 170k 8 250 kv O___k
Rated short-duration power- 28kv 138kv O 50y
frequency withstand voitage T 70%v Ll 95 kv 0O ___kv
Rated primary current 0___A O2x___A
Secondary current OtA LE5A
Thermal strength 0100 Iy O 150x% 4y 0 200x 5y
Lt 360X Jpy 0 400X fpy O 500X Iy
0 600 X fiy 1 800X Iy, D1000x5y O ___xJw
15t core L Protectioncore 3 ___ Class B___Factor I[I___VA
[ Measuringcore [F___ Class O ___ Factor O___VA
2 care [} Protectioncore 11 ____ Class O ___Factor O VA
0 Measuringeore B3 ___ Class 3 __Factor O___VA
3rd core [J Protectioncore 3 ___ Class [ ___Factor O___VA
O Measuring core I3 Class 0 _..._Factor a.__vA
Technical data of voltage transformer Other values
Maximum operating voltage LI t2kv [T 24 kv
O36ky 52y B___kv
Rated fightning impulse O 75 kv 95k [E125 kv
withstand voltage 0 170kv O 250 kV O___ kv
Rated short-duration power- Oz8kv 0O 38 kv 0 50kv
frequency withstand voltage Q70K L1 55 kV B___kv
Rated primary voltage O__ kv O___ M3
Rated secondary voltage O1oov 0 tfoy O 120y o,.__Vv
T 160NB Y 01 110M3 Vv O 120H3V O___A3v
Auxiliary residyal 0O Without 110013V 0Oty 0 1203V
voltage winding
Rated cutput of the 0 Class 0.2 [ Class 0.5 3 Class 1
measuring winding 1 20VA 3 50 VA I 100VA 0O___VA
Application and other requirements
[ Please check off ___Please fillin

br b b}

AM Protective and Measuring Transformers .
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-

Independent, accredited test laboratory - Registration with STEA 2nd AOVAG

e

No. 141600773032

Slemens Sanayi ve Tic A . CLIENT

Power Transmission and Distribution (PTD)

Yakack Yolu No: 111

81430 Kartal-STANBUL (TURKEY)

ALCE Elektrik Sanayi ve Ticaret A. $. MANUFACTURER

Block-type cuirent transformer TEST OBJECT

AMAT4 TYPE

03/00811 MANUFACTURING
NO.

Rated primaty current 1250 A RATED

Rated secondary current 5-5 A é’,*\f;?\f‘gmﬁm

Rated frequency 50-60 Hz CLENT

Rated output 15-15 VA

Accuracy class 0.5F85 - 5P10

Highest voltage for equipment 24 kY

Rated power-frequency withstand voltage 50 kv

Rated lightning impulse withstand voltage 125 kv

Rated short-time thermal current () 3 s 315 KA

Rated dynamic current () 80 kA

IEC 60044-1: 1996-12, mod. + am1: 2000-07 NORMATIVE

STL Guide to the Interpretation of IEC 60044-1 1% Edition 1996-12 DOCUMENT

o Impulse tests on the primaty winding RANGE OF TESTS

« Datermination of errors PERFORMED

e Shorttime curent test

¢ Temperature-rise test

24 February to 7 March 2003 DATE OF TEST /

The test object has PASSED the above-mentioned type tests performed
at50 Hz

TEST RESULT /

Ha ocHoBaHue un.36a an.3 ot 30I1

Berlin, 15 August 2003

Independent test laboratory, accredited by Deutsche Akkrediferungsstelia Tech
and switchgear, power cables and power cable accessories  Iv, appara?:

switehing and control equipment - l
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TYPE TEST REPORT NO. 14160077.3032

1. Present at the test

Mr.  Moriiz IPH test engineer in charge

Mrs.  Hauschild IPH test engineer

Mr.  Vogler IPH test englneer

Mr Wittwer IPH test engineer

Mt Ciftclogly ALCE Elektrik Sanayi ve Ticaret A, .
2. Test performed

Lightning Impulse test on the primary winding
Determination of errors
Short-time current test

Temperature-rise test
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INSTITUT ,PROFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK” GMBH 1PE “ﬁT

BERLIN

PETEST REPORT NO. 1416.0077.3.032 SHEET 5

3. Identity of the test object

1

7

The technical data and charactetistics of the test object are defined by the following parameters
and specified by the client.

321 Technical data and characteristics

Test object: Block-type cument transformer
Type: AMAT 4
Manufacturer ALCE Flekirik Sanayi ve Ticaret A $.
Serial No: 03/00811
Year of manufacture: 2003
Data: Rated primary current () 1250 A
Rated continuous thermal current () 1.2 X1,
Rated secondary current  core 1 5 A
core 2 5A
Rated frequency 50-60 Hz
Rated output core 1 15 VA
cote 2 15 VA
Accuracy class core 1 05F55
core 2 5P10
Rated dynamic current (1) 80 kA
Rated short-time thermal cutrent () 315 kA
Duratlen of short-circuit 3s

Rated insulation level

Highest voltage for equipment (U} 24 kv
Rated power-frequency withstand voltage 50 kv
Rated lightning Impulse withstand voltage (list 2) 125 kv
insulating material class : E
Characteristics: Winding materlal Primary winding Cu
Secondary winding, core 1 Cu
Secondary winding, core 2 Cu
Cross-section of windings  Primary winding 690 mm?
Secondary winding, core 1 255 mm?
Secondary winding, core 2 254 mm?

3,2 ldentity documents

The manufacturer confirms that the test object has been manufactured In compliance with the

drawings given in this document IPH did not vertfy this compliance in detall.
The Identity of the test object is fixed by the following drawings and data submitted by the client: T\\

Name of drawing Drawing No. | Date of drawing Author Notes
AMAT 4 A9 Repa
BLOCK-TYPE CURRENT TRANSFORMER | 41© 060203 AL T HStRe0

N , i o i B S \‘:,:8

Entry of test object at IPH; 13 February 2003 BERHO @ A a:, QO o @Em

| pur aHATA \ DA
« 23>
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I
el e

TYPE TEST REPORT NO., 141600773.032 SHEET 6

4. Impulse test on the primary winding

4.1 Test laboratory

High-voltage test laboratory, high-voltage hall 2

4.2 Normative document

[EC 60044-1: 1996-12, mod. + am1; 2000-07, Sub~clause 7.3.2

4.3  Required test parameters

Lightning impuise voltage 125 kv Peak value

1.2/50 ps

Polarity ‘ Positive and negative

Impulse sequence 1 Impulse Full wave at approx. 50 % of test voltage

{reference impulse)
15 impulses Full wave at 100 % of test voltage

Atmospheric cormection Without

4.4  Test arrangement

The test voltage was applied between the connected terminals of primary winding and earth.
The fastening screws, the core and the terminals of the secondary windings were earthed.
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INSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK” GMBH E@%

TEST REPORT NO, 1416.0077.3.032

\

45 Test and measuring circuits

Technical data of test circult

Impulse circuit:  Number of stages n = 2
Impulse capacitance G - 70 nf
Loading capacltance G = 15 nf
Damping resistance Ry = 122 Q

al
G
JAR)
Re

Discharge resistance Re = 1100 0

Rectifier

Spark gap

el ZFS Rp
—bH-0O *
+f-
@ (Cfg— Re Cp = PO ‘%ﬁ]
o é
Ro Damping resistance
Impulse capacitance Gy Loading capacitance
PO Test object
1 Voltage measurement

Discharge resistance

Figure 1: Test and measuring circuit for the lightning impulse voltage withstand test

Technical data of measuring circuit

Measuring | Measured quantity Measuring sensor/device Technical parameters
point
1 Test voltage R divider of SMR 10/770 type Ratio 472.4

{TURD) with digital measuring
instrument of DMI 551 type
(Haefely) and LC 574 AL digital
oscilloscope type (LeCroy)

BEREIN

SHEET 7

| BRPHOC
L ORI WHARA NS
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o INSTITUT , PRUFEELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK™-GMBH-

TYPE TEST REPORT NO. 1416.0077.3.032 SHEET 8

4.6 Testresults

Front time of lightning Impulse wave: 090 us

Taft ime of lightning Impulse wave: 560 us

Alr temperature: 180 °C

Alr pressure: 1001 mbar
Alr humidity {refative}: 50 %

Armospheric carrection of testvoltage:  Without

Circult diagram of the test object
olK Test Impulse Result
el B
[¢]
3 I b
i1 182 281 282
Test No.: Voltage Earthed kv No. of Impulses/
applied to disruptive
discharges
1003 0233 151-152, | +625 |50 % FW impulse 1/09
to PtandP2 | 251-252 +125 {100 % FW impulse 15/0 "
1003 0248 K G
1003 0249 151-152, [ .-625 |50 % FW Impuise VOR
to P1and P2 251-252 -125 100 % FW Impulse 15/0"
1003 0264 K G
Notes:

1} The Appendices include only the osclllograms of the reference impulse and of each first and
fast 100 % full wave (FW) impulse,
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47 Routine tests after the lightning impulse test

The routine tasts to Sub-clause 6.2 of the normative document are part of the type test
~ lightning Impulse test — and serve to assess the latter.

Results
Test Test parameters Test results
Powerfrequency Test voltage: 50 kv | No disruptive discharge ok
withstand test on the | Test frequency: 50 Hz
primary winding Duration of test 60 s
Partial discharge Procedure A ok
measurement Prestress duration: 60s
Measuring voltage (points 1 1o 3):
12 xU,= 288V | Partiai discharge <25 pC <30 pC
Up= 240 KV Partial discharge <2 pC <50 pC
12xU_ /¥ 3=166kV | Parilal discharge <2 pC <20 pC
Measuring time: 30s
Pawerfrequency Test voltage: 3K | No disruptive discharge ok
withstand test on the | Test frequency: 50 Hz
secondary windings | Duration of test 605
Interturn overvoltage | Procedure A
test Test current (primarny): 1250 A | No disruptive discharge ok

Test voltage (secondary 1 373V
Test voltage (secondary 2% 1093V
Test frequency: 50 Hz
Duration of test 60s

Notes:

The routine tests did not show anything that could have indicated a damage done to the test

object during the previous lightning impulse test

| BePHOC
[0 M MHATIA
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NSEEUEPRUEFEED-FUR-ELEKTRISCHE HOCHLEISTUNG STECHNIRC

TYPE TEST REPORT NO. 141600773032 » SHEET 10

5. Determination of errors

5.1 Test laboratory

Low-voltage test laboratory, test room 3

52 Normative document

IEC 60044-1: 1996-12, mod. + am1: 2000-07, Sub-clauses 114 and 12.4

5.3 Required test parameters

Protective current transformer. ~ The current errors shall be determined at 100 % of rated cumment
and 100 % of rated burden,

Measuring current transformer. The current errors shall be determined at 5 %, 20 %, 100 % and
120 % of rated current and 25 % and 100 % of rated burden,

For a burden less than 5 VA a power factor of cos B =1 shall be used, otherwise a power factor
of cos § = 0.8 shall be applied.

The test frequency shall equal the rated frequency and be 50 Hz,

Maximum pemmissible error limits of current transformers for measuring and protecting purposes:

Current error at percentage of Phase displacement at percentage of
rated current rated cumrent
Accuracy class % Minutes
5 20 100 120 5 20 100 120
05 15 075 | 05 05 20 45 30 30
5P 1 60

54  Test arrangement

To IEC 60044-1: 1996, mod, + am1: 2000, Sub-clauses 1t4and 124

After It had been demagnetised, the test object was connected via a matching transformer to an
instrument transformer measuring device Including a measurement standard transformer. An
oscllfographic null detector was used for the visual check of the comparison. The test object was
subjected to the prescribed test conditions by connection of a standard burden,
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PE TEST REPORT NC. 1416.0077.3.032

55 Test and measuring circuits ped

Technical data of test and measuring creuits

Device Type Technical data

Standard current transformer | TN 05a (TUR Dresden) | Ratio 5 A.. 3 kA /5 and 5 A resp.

NW Class 0.1, 15 VA
Standard burden of current | (AEG) 50 Hz 1.25 . 90 VA
transformet NB B=08/1,1.2A
instrument transformer Hohle type (AEG) 162/, 50 and 60 Hz
measuring bridge |
Matching transformer to the | Hohle type (AEC) Matching transformer for
bridge ZW ‘ 1,25 10A
Null detector ONI OlK (MWB) 20 mm/uV

8t HTr

£ Power supply
SETr Adiusting transformer
HTr High-current transformer

R
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56 Testresults

Rated current: 1250 A
Transformation ratio: 1250 A/5 A Burden: 15 VA, cos B = 08
At percentage of Errors Pemissible error for accuracy
rated current class 05
Cutrent error Phase Current emor Phase
displacement displacement
% Minutes % Minutes
120 % .11 -08 +05 +30
100 % 0.10 -09 +05 + 30
20 % -0.23 30 + 075 + 45
5% -0.78 9.3 +15 90
Rated current: 1250 A
Transformation ratio: 1250 A/5 A Burden: 3.75 VA, cos = 1
At percentage of Errors Permissible errors for accuracy
rated current class 05
Current error Phase Curent emor Phase
displacement displacement
% Minutes % Minutes
120 % 033 40 + 05 +30
100 % 032 4.2 +05 +30
20 % 0.18 99 +075 + 45
5% -0.08 213 15 + 90
Rated current: 1250 A
Transformation ratio: 1250 A/5 A Burden: 15 VA, cos B = 08
At perceritage of Errors Permissible errorfor accuracy
rated current class 5P
Current error Phase Current error Phase
displacemeant displacement
% Minutes % Minutes
100 % -3.15 08 i + 60

The measured current error and phase displacement values are within the limits pemissible for
accuracy class 05 for measuring curent transformers and dass 5P for protective current

transformaers,

SHEET 12
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6. Short-time current tests /

6.1 Dynamic test and thermal short-time current test

6.1.1 Test laboratory

High-power test laboratory, high current test bay

6.1.2 Normative document

IEC 60044-1: 1996-12, mod. + am1: 2000-07, Sub-clause 7.1

6,1.3 Required test parameters

Short-circult current 315 kA
Peak current 80 kA
Duratlon of shert-circuit 3 s

Joule integral 2977 x 105 A%

6.14 Test arrangement

The test was carrled out single-phase in accordance with the STL guide to the interpretation of [EC
60044-1. A second curment transformer of the same type was set up in the retum conductor.
The pole centres distance was to the manufaciurer's instructions.

The distance x was 690 mim, the distances u and y were 230 mm.

The test object was connected by copper bars of 80 mm x 10 mm.

The secondary windings were short-ciriculted by flexible copper conductors of 1 0-mm? cross-
section.

See Figures 9 and 10, Sheet 24,

X=3y — |éu2y
w—{oi o A A)-

y
—© 0 T Oeemm(0) \

E T E

A Auxiliary current transformer
T Test object
y Minimum pole centre distance declared by the client

Figure 3: Test armangement for the shost-time current tests
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6.1.5 Test and measuring circuits

Technical data of the test clrcult

Test requiremnent Short-time current tests
Test No, 103 0801 and 103 0802
Number of phases (Test dircul} 1
Nurnber of poles/phases (Test object) 1
Power frequency Hz 50
Power factor cos @ ¢0.15
Grid Not earthed
Earthing condltions Short-circuit ransformer Not earthed
Short-clreuit point Farthed
Short-circult power of the test clrcult 150 MVA
Curent measurernent Rogowskl measuring device
MB MS L Tr 1 Testobject I

E Power supply Tr
MB Master breaker I
MS Making switch 1-

"L Current firmiting reactor
Figure 4 Test circuit

Technical data of the measuring clrcults

Short-circuit transformer
Current measurement
Measuring points

Measuring quantity

Measuring sensor/device

Short-circuit cumrent
primary winding

Rogowskl measuring device

Shor-clrcult current
secondary winding 1

Rogowski measuring device

Short-clrcuit current
secondary winding 2

Rogowski measuring device

Test No. Measuring | Symbol I
polnt osclllograms
) 1 I

103 0801
and M sek
103 0802 2 11 se

3 i2 sek
Recording Instrument: BE256 transient recorder

SHEET 14
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6.1.6 Test results

Test chject Current transformer, Serial Ng. 03/00811

Condition of test object before test Prestressed /

Connectlon of test object: See Sheet 13

Short-dircult point: Secondary windings

Amblent temperature: 15 °C

Test values:

Test No. 103 .. 0801 0802
Peak curment
primary winding KA 817 526
Short-clrcult current, rms. value
primary winding kA 7 303 326
Short-clrcult cumment, rms, vaive
secondary winding 1 A 195 166
Short-clrcuit current, rms valve 5 211 .
secondary winding 2
Short-clrcuit duration ms T 205 3010
Joule Integral 10° Als - 3199
Short-clrcuit current 3 5 KA - 32.7
Note 1) 2)

MNotes:

1} Test with dynamic current
2% Test with short-time thermal current

Condition of test object after test:

The current transformer did not show any visible damage. See Figure 10, Sheet 24,

LRI AR

-
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6.2 Determination of errors after the short-time current test

1250 A
1250 A/5 A

Rated current:

Transformation ratlo: Burder: 15 VA, cos B =08

At percentage of Difference between the errors Permissible errors for accuracy
rated current measured before and after the class 05
short-time current test
Current etror Phase Current error Phase
displacement displacement
% Minutes % Minutes
120% 0.01 04 +0.25 +15
100 % 0.01 04 +025 +15
20 % 000 03 + 0375 + 225
5% -0.03 14 +0.75 t 45
Rated cument: 1250 A
Transformation ratio: 1250 A/5 A Burden: 375 VA cos =1
At percentage of Difference between the erors Permissible errors for accuracy
rated curent measured before and after the class 05
short-time current test
Current error Phase Current error Phase
displacement displacement
% Minutes % Minutes
120 % 0.00 04 +025 15
100 % 0.00 0.3 +025 +15
20 % 0.00 06 + 0375 £ 225
5 % 0.01 -0.1 + 075 + 45

The measured differences of cumrent eror and phase displacement are within the Imits
permissible for accuracy dass 05. The test object is able to comply with the requirements of
accuracy class 0.5 after the short-time current test.

SHEET 16
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Determination of errors after the shori-ime current test (continued)

Rated current:
Transformation ratio:

1250 A
1250 A/5 A

Burden: 15 VA, cos § =08

At percentage of Difference between the errors Permissible error for accuracy
rated cument measured before and after the class 5P
short-time current test
Cutrent ettor Phase Cutrent etror Phase
displacement displacement
% Minutes % Minutes
100 % 0.0 0.2 +05 +30

The measured difierences of cument emor and phase displacement are within the limits
pemissible for accuracy class 5P. The test object s able to comply with the requirements of

accuracy class SP after the shor-time current test

e
l§ St
¥

BERLIN

SHEET 17
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6.3  Routine test after the short-time current test

The dielectric routine tests to Sub-clause 6.2 of the normative document are part of the type test

=~ short-time current test — and serve to assess the iatter,

Results
Test Test parameters Test results
Powerfrequency Test voltage: 45 kv No disruptive discharge ok
withstand test on the | Test frequency: 50 Hz
primary winding Duration of test: 605
Partlal discharge Procedure A ok,
measurement Prestress duration: 60 s
Measuring voltage {points 1 to 3k _
1.2 xU,=288 kv Patlal discharge <2 pC <50 pC
Uy 240 kV Partial discharge <2 pC <50 pC
12xU, /Y 3=166kV | Partial discharge <2 pC <20 pC
Measuring time: 30s
Powerfrequency Test voliage; 27 kY No disruptive discharge ok
withstand test on the | Test frequency: 50 Hz
secondary windings | Duration of test: 60s
Interturn overvoltage | Procedure A
test Test current (primary): 1250 A No disruptive discharge ok
Test voltage (secondary 1} 373V
Test vollage {secondary 2): 1093 V
Test frequency: 50 Hz
Duration of test: 605
Notes:

The routine tests did not show anything that could have Indicated a darmage done io the test

object during the previous short-time current test

SHEET 18
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7.  Temperature-rise test (,>

LS

/

7.1 Test laboratory

Low-voltage test laboratory, test room 3

7.2  Normative document

I£C 60044-1: 1996-12, mod. + am1: 2000-07, Sub-clause 7.2

7.3  Required test parameters

Test current 1500 A
Test frequency 50 Hz

7.4 Test arrangement

To [EC 60044-1: 1996, mod. + am1: 2000, Sub-clause 7.2

The current transformer was tested In a single-phase outdoor current clrcuit Both cores were
subjected to their rated burden with a power factor cos B = 1.

75 Test and measuring circuits

Figure 5: Arrangement of temperature measuring points
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Test and measuring circuits (continued)

Fgure 6: Clrcuit for the temperature-rise test

c2 182

C1

6.1-6.6

P2 I

Technlcal data of measuring circuits

BERLIN

SHEET 20

Rb

Rb

Measuring polnt | Measured quantity Measuring sensor/device
1 Test current Current transformer, digital display device
2and 3 Secondary current Digital display device
4and5 Winding resistance Milliohmmeter PM 04
61066 |Temperature Therm 5500-3, CoCo thermocouples

24R
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7.6 Test results o

The test current was 1500 A {50 Hz). This s equivalent to the rated primary continuous thermal
currant of the current transformer.

Meas. Designation Matesial Parmnissible Measured Final temperature
point of the part temperature- | final femperature tise
fise fimit at (related to
AT=1KMh average ambient
alr temperature)
K °C K
6.1 Current bar Cu 80 593 426
6.2 Current bar Cu 80 61.1 444
6.3 Transformer case Insulating material - 456 -
6.4 5-A winding 1 Cu wire 75 841 674
65 5-Awinding 2 Cu wire 75 834 66.7
66 Ambient alr Alr - 167 -

Determination of the current transformer’s winding temperature rise.

The current transformer was tested at rated burden. The temperature rise 8 of the cument
transformer winding was determined on the basis of the rise of winding resistance from the cold
state to the steady state of temperature rise of the complete assembly using the following formula
given by DIN VDE 0532 Tell 2, Sub-clause 33 (transformers and reactors).

Ry o
By (235+8) ) -235

k
Where: Ry Cold resistance of the winding at 185 °C
Ry  Warm resistance of the winding at 167 °C of amblent alr temperature
Ok Cold temperature of winding ‘
By Final temperature of the winding
The hot resistance of the secondary winding was calculated on the basls of the measurement of ‘
the cooling curve. \Q
Ry Rw Ry Ri By 2] Permissible
me me | K K
Core 1/5 A 1363 1716 1.26 84.1 674 75
Core 2/5 A 1928 2422 126 234 667 . o5
a". S {““.

(& ¢
| BAPHOC {.(Cogug)m
QPR HATIAN
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Test results (continued)

Graphic representation of resistance variation (core 1)

winding resistance

151 -152

172 ¢

171 >\( ~0-— measured values
170 —X- calculated values

R [mOhm]
169
168
0 2 4 6 8

Figure 7: Cooling curve of core 1

Graphic representation of resistance variation (core 2)

winding resistance
251 - 252
244 T
242 —O— measured values
240 \ —%— calculated values
R ImOhm] ggg
234
232
230 + } } : i |
0 2 4 6 8
1 [rin]

Figure 8: Cooling curve of core 2
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